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This Oxley-welded benzole-still (9’ 0’ dia. x 
20’ 0’ long), with two sets of coil elements, is 


typical of our practice in welded equipment. 
Whatever plant you 


require of this kind, 
whether standardor 
special-purpose, 
Oxley can supply. ENGINEERING CO. LTO. CO. ENGINEERING CO. LTO. 


OXLEY — CO. LTD., HUNSLET, LEEDS, 10 


"Phone: Leeds 3252! ‘Grams: 
x ‘e. a ee Box 


ey 


“Oxbros Leeds.’ 
London Office : Winchester House, 
Old Broad Street, London, E.C.2. 
Telephone: London Wall 373! 


"Grams ‘“ Asbengpro Stock, 
London.”’ 
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POTENTIOMETER 





TYPE D-72-A 


For all measurements based on potential difference 


Measures from—0-01 volt to + 1-92 volts 
on three ranges of x 1, x 0-l and x 0-01. 
Smallest subdivision on xX 0-01 range, 
10 microvolts. 

Small negative reading ensures absolute 
zero volts position. 


Accurate current control by stud rheostat 
and slide wire. 


Separate standard cell balancing circuit. 


Terminals for two external circuits selected 
hy switch. 





ACCESSORIES FOR’ USE 
WITH THIS INSTRUMENT 


VOLT RATIO BOX .. .- TYPE A-202-A 
WESTON STANDARD CELL TYPE D-113-A 
GALVANOMETER .... .. TYPE D-41-A 
LAMPSTAND .. ¥ .. TYPE D-74-A 








MUIRHEAD | 





Muirheaa & Company Ltd., Elmers End, Beckenham, Kent. Tel: Beckenham 0041-2. 
FOR OVER 60 YEARS DESIGNERS & MAKERS OF PRECISION INSTRUMENTS 





a 


C.R.C. 35. 
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Safety First 











SAFETY FIRST 


THE “ OLDBURY” PATENT 
CARBOY DISCHARGER 


will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the con- 
ditions of the Factory Act of 1937. 


KESTNER’S 


5, Grosvenor Gardens, Westminster, London, S.W. 
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Le 
) BLUE BOOK. ¢ 


No. 7 illustrating 
and describing 
everything for 
factory safety. It 
includes :— 
Industrial gloves. 
oggles and 


_———_ 


| Protective cloth- 
ing and boots. 
Respirators and 
face-masks. 





your copy of this 
invaluable reference 


| 
@ Write today for 





WALLA CH" 


49 Tabernacle St., London, E.C.2. CLErkenwell 1448/9 




















First Aid Outfits, etc., complying 
with Factory Regulations. 
Factory Thermometers, etc. 

















FIRST AID SUPPLY CO. 1925 
88, NEWINGTON BUTTS, LONDON, S.E.1I 
Telephone: RELlance 1823 











BELTING 


AND 


ENDLESS VEE ROPES 





Superlative Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


"Phone: Stoke-on-Trent 87181-2 
"Grams: Belting, Bursiem 





























POTTER’S— 
Machinery Guards 





@ DESIGNED 
FOR SAFETY 


@BUILT 
FOR SERVICE 





Potter’s guards 
are installed in 
works through- 
out the country 
and are distin- 
guishableby their 
sound construc- 
tion, good fitting 
and many exclu- 
sive features. 


PHIPP STREET, LONDON, E.C.2 
elephones : BiShopsgete 2177 (3 lines) 














Solvent Recovery 


Plant 


Carbon Adsorption 
System 


British Carbo-Norit Union, Ltd. 
14, High Holborn, W.C.1. 
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KESTNER LEAD L 





INED PLANT 


me * Lead lining of all types a skilled 
craftsmen. 


: HOMOGENEOUS LEAD COATING 
SHEET LEAD LINING 
|LEAD ALLOY CASTINGS 


__{ Plant designed for special purposes, 
J or manufactured to clients’ own 

drawings. 

Kestner’s have been making lead lined 
plant for over 40 years, also castings 
in lead and regulus up to 5tons weight. 
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KESTNER’S 5 crosvenor a: 
5, GROSVENOR GARDENS, LONDON, S.W.| 
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an entirely new UNIT 


fe 





PORTABLE OR FIXED UNITS 
embody endless belt, belt ten- 
sioner and belt drift corrector. 
Unit by unit the MotaVeyor can 
be extended to any length. 


SNAP-ON COUPLERS 

instantly connect and drive ad- 
ditional MotaVeyor units as the 
assembly is extended. To change 
the speed, or to reverse, simply 
change the coupler. 

BELT DRIFT CORRECTOR 
prevents fraying by automatic- 
ally centring the belt whenever 
it tends to wander. 





FRACTIONAL HORSE-POWER 
MOTOR 


in driving cabinet, drives a 
whole series of units at a cost of 
jess than I/- a day per 100 ft. 


of loaded conveyor. 











The new Collis MotaVeyor introduces revolution- 
ary improvements into power conveyor design. 
It is an easily extendible assembly of portable units, 
comprising MotaVeyor units, stands and oneor more 
driving cabinets, according to length. The snap-on 
coupler, a brilliant Collis invention, connects and 
drives each unit as it is added. Choice of couplers 
determines the speed, forward or reverse, at which 
the MotaVeyor is to operate. Write for illustrated 
list giving full particulars of this remarkable new 
extendible power conveyor. 


The COLLIS; MotaVeyor 





Patents applied for 


Write for list : |. coitis & SONS LTD 44-46E, Regent Square, Gray’s Inn Road, London, W.C.I 


Phone: Terminus 6/ 4/ 





@.TM 
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DUSTS SMOKES SPRAYS 





*GAMMEXANE’ has proved effective against a wide 
variety of insect pests. 

This outstanding insecticide is available in ready-for- 
use formulations as dusts, smokes and sprays. 

For advice on the choice of product to meet your 


particular requirement, consult 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
NOBEL HOUSE - - LONDON, S.W.1 





G.II 
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A Monument to 
Quality 


Brilliant filtrates from all types of chemical 
liquids produced through the Metafilter are 
a monument to the high-quality filtration 
which it ensures. In addition to chemical 
liquids, the Metafilter handles with equal 
» facility and success synthetic drugs, bio- 
chemical products, gelatine, syrups, and 
extracts; and it withstands the action of 
acids, alkalis, oils, and organic liquids 


(Metafilteation 


THE METAFILTRATION CO. LTD., 
BELGRAVE ROAD, HOUNSLOW, 


MIDDLESEX, 
Telephone Telegrams : 





Hounslow 1121/2/3 Metafilter, Hounslow. 














Identification 


of 


ETHERS 


with 
3: 5—Dinitrobenzoyl chloride 
Picric acid 
|: 3: 5-Trinitrobenzene 


The preparation of derivatives of ETHERS for characterisation 
by means of melting points is fully described in 


‘“ ORGANIC REAGENTS FOR ORGANIC ANALYSIS ” 


Demy 8vo Per copy 
172 ‘sone 5 / 6 Post free. 
The book and reagents produced and distributed by 


HOPKIN & WILLIAMS LTD. 
16-17 ST. CROSS STREET, LONDON, E.C.| 
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IN INDUSTRY’ 


alias wiht call so at nn 


THE STAVELEY COAL & IRON CO. LTD., CHESTERFIELD. 
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HOLMES -CONNERSVILLE 


POSITIVE 





of 3 ibs, per sq. inch. Speed 400 r.p.m. 


HEA 


\ 


D OFFICE + TURNB 


AIR 


@ One of the-many Holmes-Connersville Blowers supplied to Chemical Works, 
Capacity of machine illustrated, | 20 000 cu, ft, per hour against a pressure 


\ 


RIOGE-HU 


BLOWERS 


deliver a positive, reliable and 
oil-free supply of Air econo- 
mically and efficiently. 
Absence of internal contact 
ensures long life, low main- 
tenance and continuous opera- 
tion over long periods. 

Many of these machines are in 
successful operation for the 
handling of Gases. Over 1,400 
have been supplied already 
for such purposes. 





DDERSFIELOD 


ENR } RBIRMING | 





€C 183 

















ELECTRIC ARC 
& FLASH BUTT 
PROCESSES 


Grams’ 
Grazebrook, Dudley 










Vessels 
in Mild & Stainless Steel and Aluminium. 


SM aT TULA LULTULHLLE 


DUDLEY 
WORCS 


IRON & ALLOY CASTINGS 


Specialists in the 
for the 


HOMOGENEOUS 
LEAD LINING 


manufacture of Plant 
Chemical and Allied Trades. 


and Tanks of all descriptions 


L7O. 





"Phone : 
Dudley, 243! 
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oumalry 


& ENGINEERING COMPANY LIMITED 


- 


CAST IRON 
ACID EGG 
for the 


CHEMICAL 
INDUSTRY. 





The Egg shown in 
the illustration is 
4ft. Yin. dia. by 8ft. 
deep, but sizes 
range from 100 to 
1,000 gallons capa- 
city or to suit indi- 
vidual requirements 





| 





WORKS WIDNES LANCS 
LONDON OFFICE BRETTENHAM HOUSE WC.2. TEMPLE BAR 9631 
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FOUNDED 1830 


Old-established yet up-to-date in every detail, 
this organisation provides a specialised 
service for the chemical industry that ensures 
rapid delivery and low prices all the time 





—9 


MANUFACTURERS AND PROPRIETORS OF 


“INVICTA” ve anon | 


PLUMBAGO CHARCOAL (Wood & Animal) MANGANESE 
“ 41 BITUMINOUS MATERIALS 
IN Vi CTA FOR ROAD CONSTRUCTION 


With i d mills, of 
GRINDING Wt imzrore mis 


description of 
chemical and other materials for the trade 


THOMAS HILL-JONES, LTD. 


MANUFACTURING CHEMISTS, INVICTA WORKS, BOW COMMON LANE, LONDON, E.3, 
and at MEESON’S WHARF, BOW BRIDGE, E.15 :: CONTRACTORS TO H.M. GOVERNMENT 
Telephone : EAST 3285 (3 lines). Telegrams: Hill-Jones Bochurch, London 
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COMPLETE INSTALLATIONS 


Let us have your Enquiries 


F. HAWORTH (*“cexr"°) LTD. 
RAMSBOTTOM, LANCASHIRE 


PHONE: RAMSBOTTON 3254 GRAMS: “CEMENTS,” RAMSBOTTOM 
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INDUSTRIAL 


SWITCHGEAR 


UP TO 3.3 KV. 











nanan 








13-unit switchboard, including : — < oS 
2—1,200 amp. incoming feeder equipments : isc eae J 
and a 1,200 amp. bus section equipment. 





: 8TH products include .— 
Power distribution switchboards _" Turbo-alternators 




























Turbo-generators 


built on the unit principle facilitate easy mo on is anes Goat 


erection and extension. 
* cs 





Turbine or Motor-driven 
Compressors and Blowers 


. . Alternators and Generators 
Class BP switchgear is also Water-power or Engine-driven 
available with lameproof enclosure 


(Buxton Certificate) 


eo Converting Machinery 
Switchgear 
Transformers 
Rectifiers 
Automatic Substations 





Power Factor 
improvement Plant 


Electric Winders 
and all kinds of 
Heavy Electric Plant 





Motors and Control Gear 
for any industrial application 
(large or small) 


Electric Ship Propulsion 


Electric Traction (road and rail) 


M ©) 8) E RN PRACTI eo = | N Industrial Heating Equipment 
TH e i 3 ‘om DATE FA CTO RY Cinema Projector Equipment 


Mazda Lamps and 
Mazdalux Lighting 
Equipment 


Electron Valves 
of every description 





eo oe  S_) 0) D) 


THE _BRITISH_THOMSON-HOUSTON COMPANY LIMITED, WILLESDEN, ENGLAND. | A3229 
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PROTECTIVE CLOTHING 
FOR THE CHEMICAL & 
ALLIED INDUSTRIES 


We are the Makers of :— 


DURISTA P.V.C. APRONS (Black or 
White) resists acids, alkalis, oils, and has an 
abrasion test five times greater than rubber. 


DURISTA P.B. (Perbunam) APRONS 
(Black or White) a first-class general Utility 
apron. Also the above fabrics made into Smocks, 
Sleeves, Gaiters and Leggings. 


No. | BASIL LEATHER APRON fitted with 
#" Hide Straps—Junction Neck and Waist, for 
Welders and all heavy dry work. 

No Coupons or Certificates are required. 
RUBBER BOOTS. We are Wholesale 


Stockists for the heavy and acid-resisting 
footwear of the Dunlop Rubber Co. Ltd. 


GEORGE ELLWOOD, LTD. 


(Established 1836) 
THE PLAIN, 
WANDSWORTH, S.W.18 
































TATE 


SEMI-BALANCED SOLENOID 
OPERATED VALVES 














SUITABLE FOR STEAM, WATER, 
AIR, SPIRITS, OIL, and CHEMICALS 




















JAMES TATE & CO. 


VICTORY WORKS . EAST PARADE 
BRADFORD 
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CHEMICAL AND GAS 
(4h laaiiie 
CONTRACTORS 


SPECIALISTS IN THE DESIGN AND 
MANUFACTURE OF COMPLETE 


PROCESS PLANT E& EQUIPMENT 
_ FOR- 


& | 

QDUCTION, COOLING 

ae PURIFICATION OF 
INDUSTRIAL GASES 


GAS, PRODUCER GAS 
wae HYDROGEN 


md CATALYTIC PROCESSING of GASES 
m> REFINING & HYDROGENATION 
§ & FATS producing— 
NDUSTRIAL OILS 
) FATS, VEGETABLE 


RDE 
GHEE FATTY ACIDS, GLYCERINE 


NE 
NATION of LIMESTO 
5 SOLOMITE & MAGNESITE 


=> DUST REMOVAL & RECOVERY 


THE POWER-GAS 
CORPORATION LTD 


STOCKTON-ON-TEES 


AND 
LONDON, AUSTRALIA, CANADA, INDIA, SOUTH AFRICA 
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The Grub Screw @ 





The KEE KLAMP 



















and then 
another 
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Rapip ERECTION—RIGID CONSTRUCTION .. . that’s the 
keynote of the KEE KLAMP SYSTEM of Tubular Construction 
which enables structures of all kinds to be quickly built. Dismantling 
can be just as easily effected and the material re-erected elsewhere 
in the same or some other form of structure. 


The possibilities are endless; look at them: 


HAND RAILS FOR BUILDINGS OF ALL DESCRIPTIONS; 
GUARD RAILS ROUND EVERY CONCEIVABLE OBJECT 
OR MACHINE; RACKS OF ALL KINDS; BENCHES; 
JIGS; TABLES FOR WELDING, ASSEMBLY OR 
EQUIPMENT; TROLLEYS; INSPECTION AND REPAIR 
PLATFORMS; TOWERS; STAGING; HANGERS; 
SHEDS; RUNWAYS... and so on and on. 


The Panel on the left shows at a glance the simplicity of operation, 
the hardened steel *‘ cup-ended ’’ Locking Screws when screwed 
through the Kee Klamp, grip the tube, giving rigid construction 
(tests have proved that one screw will hold a vertical load of two 
tons). Reverse turns with the key-tool will release the Locking 
Screws for dismantling. We invite you to send us your construc- 
tional problems. Fully illustrated literature gladly sent on request. 


The GEO. H. GASCOIGNE CO., LTD. 


(Dept. 3 B) 


me BERKELEY AVENUE — READING 
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ESTABLISHED 1840 


DANKS OF NETHERTON L"’ 





CHEMICAL PLANT 
PRESSURE VESSELS 
JACKETTED PANS 
MIXERS RECEIVERS 





ALL TYPES OF WELDED 
AND RIVETED STEEL 
FABRICATIONS 





NETHERTON, DUDLEY, 
W ORCS. 


LONDON OFFICE— 
329, HIGH HOLBORN, LONDON, W.C. | 




























ACTIVATED 
ALUMINA 


ADSORBENT AND 
CATALYST 


BRITISH 
MANUFACTURE 










; 
i] WRITE FOR 
| PARTICULARS 
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PETER SPENCE & SONS LTD. 


NATIONAL BUILDINGS - ST. MARY'S PARSONAGE 


MANCHESTER, 3 


LONDON OFFICE: 778/760 SALISBURY HOUSE EC2 
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Important tests that control 
production 


Every type of contro! which science can devise 
is used to ensure the constancy of performance 


of PYREX Brand Glass. 


The thermal expansion of PYREX Brand Glass is 
appreciably uniform between 20° and 400° C 
with a mean linear co-efficient of 3°2 x 10° 
rer degree centigrade, and this extremely low 
co-efficient, besides minimising breakage from 
thermal shock, gives increased mechanical 
strength, as it permits the structure of PYREX 
Brand Glass to be of more robust build than 
that of ordinary industrial glass. 


In our photograph a check is being made of the 
ultimate tensile strength of a 1-inch diameter 
PYREX Brand Glass Rod, and is one of many 
tests which ensure that the glass is of the 
necessary standard of strength for its particular 
purpose. 

PYREX Brand Scientific Glassware is supplied only 

through Laboratory Furnishers, but illustrated catalogue 


and two free copies of our Chemist’s Notebook wil! 
be sent direct on application to us, 


YREX 





SCIENTIFIC GLASSWARE 


JAMES A. JOBLING & CO. LTD.. 
Wear Glass Works, SUNDERLAND. 


T,.66.C 
andl 
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A new stage in 
tube manufacture 
starts with the 
successful making of 
these large diameter 
tubes from a stainless steel 


billet by the Chesterfield 
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‘ § ae ve se The tubes are now in use as 
. ie Nes 


Steel 
lubes 
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: fs part of the Electric Vibrating 





equipment installed in avery well- 
known food producing factory. The 
food industry will not be alone in 
seizing the new opportunities opened 


by this manufacturing achievement. 









THE CHESTERFIELD TUBE CO.,LTD., 
CHESTERFIELD + ENGLAND 
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HOLLAND - $.L.M 


Rotary Compressors and Vacuum Pumps 





LOW MAINTENANCE COSTS : LONG LIFE | 
INITIAL EFFICIENCIES MAINTAINED 
OVER YEARS OF SERVICE 1 


The B. A. Holland Engineering Co. Ltd. | 


Works: Slough, Bucks. 
Technical Office LINDO LODGE, STANLEY AVENUE, CHESHAM, BUCKS, Telephone : Chesham 406 








CLARK’S 
MIXERS 


CAST IRON OR MILD STEEL 


GLASS ENAMEL LINED 
HIGHLY ACID RESISTING 
CAPACITIES up to 1,000 Galls. 
MOTORISED or BELT DRIVEN. 


Established over a Century 
and a Half. 


T.&C. CLARK & Go. Ltd 


WOLVERHAMPTON 





Telegrams : Telephone : 
Clark, Wolverhampton 20204/5 
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ATHOLE G. ALLEN (Stockton) LTD. 


STOCKTON-ON-TEES, 
STOCKTON’ 6375 (3 lines) CO. DURHAM 


Telegrams : 
Chemicals, Stockton-on-Tees 


BARYTES 


We commenced BARYTES production before 
the War as a diversification of industry in a 
depressed area, to help the coal trade, and to 
minimize imports. 


Supported by a well-known colliery company 
we have handled over sixty thousand tons of 
BARYTES and made a very important con- 
tribution to war-time needs. 


In addition, we secured mining rights over 
eight thousand acres of moorland, constructed 
a road two miles long, developed a new 
BARYTES mine, and erected a modern dress- 
ing plant. 


To-day, coal production must take first place, 
but we look forward to the time when we can 
say, “SEND US YOUR ORDERS FOR 
BARYTES FOR PROMPT DELIVERY.’’ 


We are 


NON-MEMBERS OF TRADE ASSOCIATIONS 
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Reasons for Using 
‘ANALAR’ CHEMICALS 





They are of British Manufacture 

They conform to published standards of purity 

They are supplied under labels showing maximum limits of all likely 
impurities 

They are bottled under conditions which ensure freedom from 
contamination 

They are so pure that ‘ reagent errors’ are eliminated 


‘AnalaR’ laboratory chemicals are essentially intended for use as the standard analytical 
materials in laboratories where important and responsible work is undertaken, 


THE BRITISH DRUG HOUSES LTD. 
B.D.H. LABORATORY CHEMICALS GROUP POOLE Dorset 


Telephone: Poole 962 Telegrams : Tetradome Poole 





An/3a 








Good timber is scarce, but for essential work 
-CARTY’S can still supply VATS 

: ; IN TIMBER UP TO 
PRE-WAR STANDARD 
OF QUALITY AND 
SEASONING 
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The Reports on German Industry 


EVER within historical records has 
the industry and technical knowledge 
of a defeated nation been subjected to so 
detailed and exhaustive an examination as 


that of Germany following the conclusion 
of the late war. This much is clear from 


the analysis of the exhibition staged by the 
Beard of Trade which was reported in our 
issue of December 14. In past wars, fought 
in the now dim light of the dawn of history, 
the victors were wont to make slaves of the 
defeated, and in this way not only did the 
victors learn the secrets of their arts but 
caused them to apply those arts for the 
benefit of the victors to the end of their 
days. This is now called “‘ reparations.”’ 
The duration of the period during which 
the vanquished work for the victors is 
limited by the sum which the vanquished 
has to earn before his war indemnity is 
discharged. The effect, 
in the modern world, 
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tion has been completed by them. All of 
which seems to some moderns, ourselves 
included, to be highly confusing. 

There is, however, another form of 
‘reparation ’’ which it is open to the 
victors to exercise without any great detri- 
ment to themselves or, in point of fact, 
to the conquered. That method is to dis- 
cover how to make use of whatever skill 
and experience the defeated nation may 
possess, in the interest of everyone. .In 
many wars that principle has not arisen. 
It would not be likely, for example, that 
the industries and arts of Abyssinia could 
teach much to those of Italy when Italy 


had been victorious in the days of 
Mussolini. 

Germany, however, was an_ entirely 
different case. The wealth, technical 
skill, scientific reputation, and industrial 

‘ know-how ”’ of Ger- 


many have been an in- 


seems to be that tha Votes and Comments;  Inter- ternational theme of 
victors suffer from this national Exhibition—W age the highest conse- 
practice more than the Rates in London—Coal Ration- quence for a hundred 
vanquished. It cer- ing-—Cost of Go-Slow .. 113 years, growing greater 
tainly seems to confer Fischer-Tropsch Process 115 each ~=year and ulti- 
little benefit on any- eta og enn of Management a mately—when used for 
T remica rpansion i $t@ ... ae ’ m wad ei’ 
one. Nevertheless, the Board of Trade Statistics 196 bad ends—casting a 


old practice was a 


C ‘ontrol of the Chemical sami 127 


Notes 


shadow over the whole 


199~=s earth. It was just that 


power problems, and South African . 180 #4xX+the rest of the world 
when these are acute, N.-W. Chemical Engineers ... 131 should learn whatever 
as they are today, even Management Problems 135 was to be learned about 
modern covernments Neat Week's Events 130 the way in which this 
. ' MSs Personal ad ; 136 ras d Whe kill 
seem disposed to re- H N Tt 137 ‘Was done. en ski 
. . ome ews ems om wale ( . . a 
tur is used for evil ends, it 
n to it by holding ° Overseas News Items _ es 


proportion of their 
prisoners of war cap- 
tive until certain 
urgent work of restora- 


Company News 


Prices 
Inventions 


Stocks and Shares 


199~—Cé«dS right that it should 
140 be canalised for benefi- 
140 cent purposes. If the 
141 original possessors of 


Iil 








| 
| 


112 THE CHEMICAL AGE 


that knowledge cannot be trusted to use 
their skill in that way, then the rest of the 
world should be told how to do so. 

Accordingly, urged by the great reputa- 
ton of German industry for thoroughness 
and enterprise, the Allied nations pre- 
pared for teams of industrial and scien- 
tific investigators to follow hard on the 
heels of the advancing armies to make 
reports about what they found there and 
to discover the innermost secrets of 
German industry. These investigations 
are not yet complete and even now a few 
teams go out from time to time and come 
back with more information. The iask 
is virtually at an end, however, and the 
peak of this effort has long since passed. 
So thorough has been the investigation 
that it is becoming almost rare to encoun- 
ter a technical man of standing who has 
not been a member of the teams. In all, 
2905 teams, comprising 10,768 investiga- 
tors, have searched through the German 
industrial works, laboratories and drawing 
offices. They have issued 10,608 preli- 
minary reports and in addition have sent 
home 2240 consignments of documents, 
each containing between 1 and 1000 indi- 
vidual papers and 1073 samples which 
have been subjected to analysis and test- 
ing, The whole matter has been sum- 
marised in a printed list of documents 
entitled *‘ Technical Index of Reports on 
German Industry’ (H.M. Stationery 
Office, 5s.), which is complete up to July 
27 last, and a further ‘“ revised and 
consolidated’’ list entitled ‘‘Classified list 
No. 2 of Industrialists Reports on Ger- 
many,’ (H.M. Stationery Office, 6d.). 
These documents, though nothing more 
than lists of reports, indicate the amazin; 
volume of information that has come out 
of Germany as the result of the labours 
of these teams. The reports are on sale 
for each and every individual in this 
country, and in the rest of the world, to 
read and use. 

The caveat must be entered that such 
of the information as is covered already 
by British patents cannot be used here 
with impunity. It is known that a great 
many British firms entered into arrange- 
ments with German firms before the war 
whereby the British firms had the advan- 
tage of some of the information now made 
public. There were cases, of course, in 
which the British patents could not be 
operated because of prohibitive arrange- 
ments, and in such cases care must now 
be taken that the information is applied 
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in this country, if it has a commercial 
apjlication. The information contained 
in the classified lists will enable each in. 
dustry and each firm to pick out the re. 
ports that particularly interest it for 
study. This opporunity will never recur, 
Here is a mass of information that may 
be put to good use. Im a little while 
other countries will so have used it that 
its value to us will be reduced materially. 
This is the time when whatever is good 
should be assimilated into British in. 
dustry. 

It may well be asked, however, what 
of real value has been achieved by these 
teams of investigators. That is a ques. 
tion upon which there will be mixed views, 
There are no doubt some reports that con. 
tain things completely new to __ this 
country, matters upon which our manufae-. 
turers have been awaiting information 
rather anxiously and for lack of which 
they have been handicapped in world com. 
petition. But it must be confessed thai 
by and large the technical investigation 
of German industry as evidenced by the 
reports has proved disappointing. In 
many fields, to our surprise, the Germans 
have been shown to be behind us. That 
cannot be ascribed altogether to any sue- 
cess the Germans have had in misleading 
our investigators; the evidence of the 
works themselves bears eloquent testi- 
mony that whatever pre-eminence _ the 
Germans possessed in the field of inter- 
national industry was not apparently due 
to their superior technical skill or to the 
superior ability of their research workers. 

To what then was it due? That is 4 
question that we should like to see de- 
bated. We may have our own views, but 
it is not for us to express them. It is 
for the members of the investigating 
teams who have learned the innermost 
secrets of the organisation of German in- 
dustry and its relationship with succes- 
sive German governments to tell us by 
what strange and underground methods 
the German industrial machine gained its 
international power and reputation. No 
doubt the handicaps placed by the Nazis 
upon the development of German civil in- 
dustry did much to cause the conditions 
our teams now find. We are gravely con- 
cerned lest the present handicaps due to 
nationalisation may place the same res- 
trictive hand upon our own enterprise. But 
was the Germany of 1930 any better 
qualified technically than the Germany o! 
1939-45 ? 
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NOTES AND COMMENTS 


PROPOSED INTERNATIONAL 


EXHIBITION 

Hit World’s First International Exhi- 

bition which in 1851 turned Hyde 
Park into a Mecca of all nations was, we 
suppose, one of the “* high-lights *’ of the 
Victorian age. Certainly it must have 
been among the minor glories of that 
glorious era. So perhaps there is some- 
thing sentimental in our hope, which we 
share with many others, that it will after 
all be found practicable to stage the Inter- 
national Exhibition of our own generation 
in Hyde Park and in 1951—the centen- 
ary year. Perhaps we see in it a happy 
omen, signalising Britain’s re-capture of 
some of that greatness which seemed to 
die with the great Queen. Elsewhere in 
this issue we announce a conference ar- 
ranged by the Royal Society of Arts to 
further the promotion of another such 
exhibition, the principle of which has 
already been approved by the Govern- 
ment. At the moment, however, it seems 
the Government has doubts about its 
practicability, believing that public 
opinion would be against the use of Hyde 
Park as a site for the exhibition; that any 
other site of adequate size could be found 
only outside London; and that this or anv 
other large-scale exhibition would demand 
labour and materials which, in view of 
other claims, could not be met so early 
as 1951. The Royal Society of Arts, in 
a memorandum being circulated with in- 
vitations to the conference, counters the 
Government attitude with sound argu- 
ments which, we hope, will cause second 
thoughts to prevail in Whitehall. The 
Society believes that Londoners would 
accept the temporary loss of Hyde Park 
in good spirit if they realised what poten- 
tial value the exhibition might have not 
only for London but for the whole coun- 
try and indeed the British Common- 
wealth. Any permanent spoliation, such 
as the felling or transplanting of trees, 
obviously would have to be avoided. 
Otherwise, objections to the conversion of 
Hyde Park into an exhibition ground are 
only echoing those raised prior to the 1851 
project and which were subsequently 
found to have been unjustified. After 
all, there are other London parks in 
which to exercise one’s dog or feed the 
birds or otherwise disport oneself accord- 


ing to taste. As to the Government 
doubts concerning the drain on labour and 
materials, the Royal Society contends that 
by 1951 the present housing problem will 
be largely solved; that in any case 
new materials, including the light alloys, 
are coming into use and might be used in 
place of timber; and, that, if necessary, 
foreign exhibitors might be asked to pro- 
vide materials for their own pavilions. 


ECONOMIC VALUE 


HE Royal Society’s most compelling 
argument, however, is that of the 
immense economic advantage *’ which 
the country would derive from the pro- 
posed exhibition. ‘‘ It can be confidently 
expected to give a great stimulus to all 
branches of British trade, at home and 
abroad,’’ stated the memorandum. “ In 
particular, it cannot fail greatly to encour- 
age the tourist industry, now just begin- 
ning to develop, bringing in the future a 
direct increase in national employment 
and income, and indirectly an importa- 
tion of foreign money, which may per- 
haps go far to recoup the loss of foreign 
exchange through the war-time sacrifice 
of British investments abroad. But more 
important in the long run than any 
material considerations on the one side 
or on the other, is the value of such an 
exhibition in helping to raise the morale 
of the nation and its international pres- 
tige. As a consequence of the two wars, 
and of certain intellectual tendencies of 
our time, a spirit of pessimism is evident, 
in this as in other countries. Some 
striking manifestation is greatly needed 
of the positive achievements of modern 
civilisation—not only in the domain of 
physical science and industrial develop- 
ment, but also in all cultural activities 
and in its spiritual aspects.”’ 


WAGE RATES IN LONDON 


N example of the complexity of the 

prevailing system for regulating 
wages and conditions and of the liability 
of the elaborate negotiating machinery 
completely to miss its target is reflected 
in the recent unrest reported in one or 
two sections of the fine chemicals indus- 
try in London. This friction, ironically 
enough, was the direct outcome of the 
operation of an agreement freely nego- 
tiated at the request of the workers’ re- 
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presentatives by the authoritative wage 
regulating body (the Drug and Fine 
Chemicals Trade Joint Committee) with 
the object of enhancing wage rates in the 
London area. Whether or not the cost 
of living in London is sufficiently higher 
than that of the provincial centres of the 
chemical industry to justify such diseri- 
mination is open to question, and the ap- 
parent privilege conferred on the London 
workers is in any case not calculated to 
have a steadying effect on labour condi- 
tions elsewhere. These, however, are 
secondary considerations by comparison 
with the immediate effect of the agree- 
ment which has been, in some factories 
at least, to unsettle workers who in the 
past had been granted weekly wage rates 
higher—in some eases, it is stated, ter 
shillings higher—than the newly raised 
official minimum. Such workers have, 
understandably, gained nothing by the 
present ‘* victory ’’ for group bargaining 
and were sufficiently incensed by finding 
that the first pay envelope of 1947 con- 
tained at the best no more and at the 
worst, less, than in 1946, to discuss the 
advisability of staging a sit-down strike. 
That the effect of the agreement has been 
to scale up the less fortunate categories of 
chemical employees seems to have given 
little satisfaction to those who, in effect, 
had already had their cake, and the out- 
come has been to sow dissatisfaction 
where none was evident before. 


COAL RATIONING 


N a period in which all news about the 

vital topic of coal supplies seems habi- 
tually to be bad news the announcements 
made this week by the President of the 
Board of Trade (Sir Stafford Cripps) with 
the backing of the Fuel Minister (Mr. E. 
Shinwell) seem by comparison with some 
recent Government pronouncements to 
contain more than a grain of hope. The 
fact that coal supplies are quite inade- 
quate even for the present small-scale 
‘‘ prosperity drive ’’ and cannot quickly 
be augmented from home resources or 
from overseas has been evidenced repeat- 
edly since the relaxation of war security 
measures permitted such information to 
be published. And, as if to drive home 
the lesson, the latest statement of the 
Ministry of Fuel and Power reveals that 
our entire coal production in 1946 is 
likely to have been in the region of four 
million tons short of total requirements. 
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The cuts in existing allocations to indus- 
trial consumers announced this. week, 
which may amount in some cases to 50 
per cent, are in existing shortage condi- 
tions welcome evidence of the authorities 
preparedness to face unpleasant facts 
realistically, which it has not always done 
in the past. If as a result coal users can 
budget with some certainty on receiving 
a definite minimum supply, even though 
it is substantially smaller than their re- 
quirements and importance would warrant, 
the Ministry will have conferred a 
venuine benefit—one of few. 


COST OF GO-SLOW 
T this time when man-power is so 
valuable, it is shocking to find that 
the ** go-slow ** movement of certain key 
workers at the Stratford loco works of the 
L.N.E.R. is continuing after many weeks, 


The Government is apparently taking a 


fatalistic attitude towards this strike, 
and permits thousands of London suburb- 
anites to travel in grossly overcrowded 
conditions and lose precious hours of work 
in the process. It is our misfortune that 
we have to travel on a line affected by 
this ‘“‘ go-slow ’’ strike. Many trains 
have had to be cancelled owing to lack 
of engines, and as a result in some cases 
a load of humanity which would normally 
have been carried in three trains has had 
to squeeze itself into one. Were animals 
subject to such conditions the perpetra- 
tors of the outrage would justifiably be 
prosecuted for cruelty. We have seen 
twenty-five human beings crammed into 
a box roughly eight feet by eight feet by 
five feet six inches. Because of train 
cancellations and overcrowding, journeys 
have taken almost twice as long as they 
should. During one of these movements 
‘en masse ” which we unwillingly parti- 
cipated in, we had ample leisure to ponder 
on the amount of time lost by this ‘‘civi- 
lised "’ way of travelling. Although our 
efforts at concentration were not helped 
much by the two passengers who failing 
uny floor space to tread on were walking 
on our feet, nor by another who was half- 
sitting in our lap, we calculated that each 
train-load of people represented a wastage 
of 1000 man-hours. One has only to mul- 
tiply this figure by the number of trains 
run during the rush-hour, and by the 
number of lines on which these conditions 
exist, to appreciate the enormous loss of 
man-hours by this small strike, 
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THE FISCHER-TROPSCH PROCESS* 


Future Prospects of the Process 
by C. C. HALL, Ph.D., M.Sc., F.R.1.C.+ 


HE process under consideration was 

discovered by Franz Fischer and Hlans 
Tropsch of the Kaiser Wilhelm Institute 
for Coal Research, Milheim, Ruhr, in 1920. 
They found that a mixture of carbon mon- 
oxide and hydrogen would react in the pre- 
sence of iron, cobalt or nickel catalysts at 
temperatures in the range 180°-200°C., and 
at atmospheric pressure to form a mixture 
of aliphatic hydrocarbons ranging from 
methane to solid waxes and including sub- 
stantial fractions boiling in the motor spirit 
and diesel oil range. During the ensuing 
years, Fischer aud his co-workers continued 
their investigations. Experiments were 
carried out on a semi-technical scale and, 
mainly as a result of the development of 
more active cobalt catalysts, the yields ob- 
tained originally were greatly increased. 


Petroleum-Like Products from Coal 


This process, which provided a means of 
obtaining petroleum-like products from coal, 
had an obvious attraction for a country like 
Germany which was striving to achieve in- 
dependence of imported petroleum oil, and 
in 1934, the Ruhrchemie A.G. of Ober- 
hausen-Holten, Ruhr, undertook the task 
of putting the process into operation on 
the industrial scale. By 1936, this com- 
pany had completed the erection of the first 
commercial unit and by 1939 a total of nine 
plants with an aggregate rated annual out- 
put of 740,000 tons of synthetic oil had been 
erected in various parts of Germany. The 
first plants to be erected were designed for 
operation at atmospheric pressure, but as 
a result of research work, both at the Kaiser 
Wilhelm Institute and by Ruhrchemie, cer- 
tain of the later plants were built for opera- 
tion at about 10 atm. pressure. Use of this 
so-called ‘‘ medium-pressure ’’ was intended 
to give increased yields and catalyst life 
but not to affect the essential characteris- 
tics of the original process. 

The nine plants were in_ operation 
throughout the war until they were put out 
of action by bombing in the winter of 1944, 
the maximum annual output of oil amount- 
ing to rather less than 600,000 tons or about 
8 per cent of the total German oil produc- 
tion. No new Fischer-Tropsch plants were 
erected during the war. The production 
of oil by the high-pressure hydrogenation 
of coal and tar, on the other hand, which 
was greatly expanded in Germany during 
the war, reached a maximum of 3,300,000 





* From a paper presented to the Yorkshire section of 
The Institute of Fuel on December 18. 
t Of the Fuel Research Station, D.S.I.R. 


tons per annum or 45 per cent of the home 
oil production. This unequal expansion of 
the two processes was due to the fact that 
the hydrogenation process was more suit- 
able for the production of the much-needed 
high-grade petrol and did, in fact, provide 
nearly all the aviation spirit made in Ger- 
many. Although the Fischer-Tropsch pro- 
cess made a useful contribution to German 
supplies of motor fuel and diesel oil, the 
lubricating oil, detergents and fatty acids 
prepared by further processing of the prim- 
ary products were of relatively greater value 
to the war effort. Much of the research 
and development work carried out in the 
Fischer-Tropsch field during the war was 
concerned with the production and _ utilisa- 
tion of primary products as raw material 
for the chemical industry. 

Apart from one small plant in Northern 
irance, erected under licence from Ruhr- 
chemie, and a number of similarly licensed 
plants in Japan, industrial operation of the 
Fischer-Tropsch process has so far been 
confined to Germany. Research work on 
the process has been carried out for a num- 
ber of years at the Fuel Research Station 
of the Department of Scientific and Indus- 
trial Research at Greenwich, and certain 
of the results obtained by the Germans for 
the cobalt-catalyst process have been inde- 
pendently confirmed and extended by work 
in the laboratory and on a somewhat larger 
seale. 


U.S. Investigations 


In the United States, an Office of Syn- 
thetic Liquid Fuels was established in 1944 
in the Bureau of Mines, with a grant from 
Congress of $30,000,000, to investigate the 
production of petro] by synthetic processes, 
including the Fischer-Tropsch process. The 
programme includes the design, construc- 
tion and operation of demonstration plants. 

Stimulated by the existence in certain oil 
fields of large amounts of cheap, natural 
gas, which can readily be converted to car- 
bon monoxide and hydrogen, the American 
petroleum industry has, during the last few 
years, carried out research on the Fischer- 
Tropsch process, and now claims to be in a 
position to produce petrol by an improved 
form of this process at a price competitive 
with the natural product. The most clearly 
defined development of this type, the 
‘* Hydrocol’’ process of Hydrocarbon Re- 
search Inc., has recently been described by 
P. C. Keith,’ who states that the erection 
of a plant at Brownsville, Texas, to produce 
about 200,000 tons per year of high-grade 
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petrol will be completed by the end of 1947. 

The effect of these recent American de- 
velopments on the status of the Fischer- 
Tropsch process will be considered later 
under the heading of future possibilities. 
The present assessment of the process as a 
commercial proposition must be based on 
the operation of the German plants, in the 
light of the very complete information now 
available as a result of investigations car- 
ried out in Germany under the auspices of 
the CIOS and BIOS organisations. 

The process consists, first, in the prepara- 
tion and purification of the required mix- 
ture of carbon monoxide and hydrogen, 
known as ‘synthesis gas,’ secondly, in 
carrying out the synthesis reaction in the 
presence of the cobalt catalyst and, finally, 
in recovering and refining the primary 
hydrocarbon products. These stages in the 
process are illustrated by the simple flow 
sheet shown in Fig. 1. Table I gives the 
location sourees of synthesis gas, type of 
process and maximum annual output 
achieved for the nine German plants. 

The magnitude of this part of the process 
is indicated by the fact that an output of 
60,000 tons per annum of synthetic oil re 
quired the daily production of about 45 mil, 
cu. ft of synthesis gas. As will be seen 
from Table 1, most of the plants used coke 
or coke together with coke-oven gas as raw 
material. This was mainly due to the fact 
that six of the plants were sited in the Ruhr 
area where surplus coke and gas were avail- 
able, but the experience of these plants, 
compared with that of the two which ob- 
tained their synthesis gas by the complete 
gasification of brown coal, was that the 
gasification of coke in standard water-gas 
generators gave much less trouble in opera- 
tion, gave a cleaner gas which was more 
readily purified, and was on balance the 
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Fig. 1.—The Fischer-Tropsch process. 


more economic method. The direct gasi- 
fication of powdered brown coal by the 
Wintershall-Schmalfeldt process used at the 
Liitzkendorf plant was particularly trouble- 
some and due to the stoppages and the Tow- 
quality gas it produced, this plant never ex- 


TABLE. 1.—German Fischer-Tropsch plants 












































Maximum annual 
' output of 
Location Source of synthesis gas Type of process primary products, 
metric tons 
Oberhausen-Holten, Ruhr ... Coke Normal pressure and 
medium pressure | 62,700 
Moers-Meerbeck, N. Rhine Coke and coke-oven gas ... Normal pressure | 73,300 
| 
Castrop-Rauxel, Ruhr Coke and coke-oven gas ... Normal pressure | 40,400 
Wanne-Eickel, Ruhr... Coke (including 1.t. coke) Normal pressure and 
oe medium pressure 54,000 
Bergkamen, Ruhr Coke and coke-oven gas .. Normal pressure 86,600 
Dortmund, Ruhr : ... | Coke Medium pressure 51,000 
Ruhland-Swarzheide, Nr. Dresden... | Brown coal briquettes (Koppers 
and Didier-Bubiag processes) ... | Normal pressure 179,700 
Lutzkendorf, Nr. Leipzig Powdered brown coal (Schmalfeldt 
process) ... - ote vee | Normal pressure | 29,300 
| 


Deschowitz-Beuthen, Upper Silesia 


Goke and coke-oven gas ... 


. | Medium pressure 39,200 
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ceeded 40 per cent of its rated output of 
Fischer-Tropsch oil. 

Where coke was used as the basic raw 
material the hydrogen to carbon monoxide 
ratio of the water-gas was increased to the 
required value of 2:1, either by partial 
conversion with steam over the “* shift” 
catalyst or by adding the hydrogen-rich gas 
obtained by cracking coke-oven gas in the 
presence of steam. 

The removal of sulphur from the _ gas, 
which is essential if rapid poisoning of the 
cobalt catalyst is to be avoided, was carried 
out in two stages. Hydrogen sulphide was 
first removed by the conventional method 
of passing the gas through layers of 
hydrated iron oxide and the organic sul- 
phur then removed by three stages of treat- 
ment at 180-250°C. using granules prepared 
by pasting together 70 parts of iron oxide 
(“ Lux” or ‘* Lauta’’ masse) and 30 parts 
of sodium carbonate. When the gas entered 
this stage of treatment it contained 0.2 per 
cent of oxygen and in the process the sul- 
phur was oxidised and retained in the con- 
tact mass as sodium sulphate. The total 
sulphur content of the gas leaving this stage 
was between 0.05 and 0.15 g. per 100 m‘* 
(0.02 ~ 0.06 gr. per 100 ft.°). 

If the synthesis process was to be oper 
ated under pressure the gas was then com- 
pressed to 10 atm., or otherwise was passed 
direct to the synthesis reaction vessels. 


The Synthesis Process 


The synthesis catalyst used in all the 
German plants from 1938 onwards had the 
approximate composition, in parts. by 
weight : Co 100, ThO, 5, MgO 8, kieselguhr 
200, and was prepared by precipitation from 
the nitrates with sodium carbonate with the 
addition of kieselguhr. Before use in the 
process, the catalyst granules (1 to 3 mm. 
size range) were reduced in a rapid stream 
of pure, dry ammonia-synthesis gas 
(H,/N, = 75/25) for a short period at 
about 400°C., and were then stored, trans- 
ported and charged to the reaction vessels 
in an atmosphere of carbon dioxide. After 
use for a period varying between three and 
eight months the catalyst was discarded and 
the cobalt and thorium were recovered by 
digesting it with nitric acid and used ir 
the preparation of fresh catalyst. These 
processes of catalyst preparation, reduction 
and recovery were carried out in special fac- 
tories serving a number of Fischer-Tropsch 
plants. Thus, for example, the Ruhrchemie 
factory at Holten supplied all the catalyst 
required by the six plants in Western Ger- 
Many, amounting to about 3000 tons per 
annum. 

The synthesis reaction in the presence of 
a cobalt catalyst takes place over the tem- 
perature range 180-200°C., and is strongly 
exothermic (ca. 70 B.Th.U., per cu. ft. syn- 
thesis gas converted). To obtain the de- 
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sired products and avoid excessive produc- 
tion of methane and the formation of car- 
bon, the temperature must be rigidly con- 
trolled by adequate dissipation of the heat 
of reaction. In the German plants ihis was 
effected by arranging the catalyst granules 
in narrow spaces betwee cooling surfaces. 
For operation at atmospheric pressure a 
rectangular sheet-steel, box-like vessel filled 
with vertical steel sheets set about j-in. 
apart and traversed by horizontal water- 
cooling tubes was used. For operation at 
10 atm. pressure, the catalyst was placed in 
a 10-im. annulus between concentric tubes 
welded into tube plates at each end of a 
vertical cylindrical steel shell containing 
cooling water which also circulated through 
the inner tubes. Steam generated by the 
heat of reaction was collected in steam- 
chests fitted with pressure regulators which 
automatically controlled the temperature in 
the reaction vessels. Each type of vessel 
weighed about 50 tons when empty and had 
a catalyst capacity of three tons occupying 
a volume of about 360 cu. ft. For an 
annual production of 70,000 tons of syn- 
thetic oil about 100 reaction vessels of either 
tvpe were required. 

The process was carried out in stages, 
two for the atmospheric-pressure and three 
for the medium-pressure process, the 
heavier oils formed being condensed out 


from the gas stream between stages. The 
number of reaction vessels in each stage 


and the temperature, gas throughput and 
supply of fresh catalyst were controlled to 
obtain about 90 per cent conversion of the 
carbon monoxide and hydrogen and to dis- 
tribute the load as evenly as possible over 
the stages. The overall space velocity 
(i.e., for all stages) was between 60 and 70 
volumes of gas (at N.T.P.) per volume of 
catalyst space per hour. The life of a 
charge of catalyst varied from three to 
eight months in the different plants opera- 
ting at atmospheric pressure, and between 
six and seven months in the medium-pres- 
sure plants. 


Recovered Products 


The higher boiler reaction products were 
recovered by cooling the gases leaving the 
reaction vessels, in the atmospheric-pressure 
process by direct contact with water-sprays 
in packed towers, in the medium-pressure 
process by indirect cooling in tubular con- 
densers. The low-boiling fractions, includ- 
ing the condensible C, and C, gaseous 
hydrocarbons were recovered by adsorption 
in active carbon. Methane and the small 
amount of ethane and ethylene produced re- 
mained behind in the residual gas together 
with unchanged carbon monoxide and 
hydrogen and the inert constituents of the 
synthesis gas. 

The recovered products were fractionated 
and stabilised in conventional petroleum re- 
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fining equipment and the liquid fractions 
washed with alkali to remove the small pro-. 
portion of fatty acids always formed in the 
synthesis. 

As can be seen from Table 2 the yield 
of total primary products (C, and higher 
hydrocarbons) varied considerably, but in 
the last two or three years of operation four 
of the plants’ consistently obtained 


TABLE 2.—Performance data for German Fischer-Tropsch 
Plants. 





| Medium- 
| Normal- pressure 
Performance data pressure process 





Synthesis 


| 

process | (9-11 atm). 
gas rate, vols. gas/ | 
- 






































vol. cnelion space/hr. 50-72 60-71 
Carbon monoxide converted, | 

per cent. see ms 82-94 | 91-94 

| 

Yield of total primary pro- | | 

ucts— 

g./Nm* CO + H, 130-165 | 145-165 
Production of total primary 

products, metric erecta 

vessel/annum 400- 780 660-850 
Catalyst life in months ... | 3-8 {| 67 
yields between 155 and 165 g. per N*m* 


inert-free ga8S and a space-time yield of 750- 
800) tons per reaction vessel per annum (or, 
approximately 24 tons per cu. ft. reaction 
space per annum). 

The average composition of the primary 
product is shown in Table 3 from which 
it will be seen that operation under pres- 
sure caused an increase in the proportion of 
higher to lower hydrocarbons and in the 
proportion of paraffins to olefines. The 
low-boiling liquid fractions of the product 
consisted to an extent of over 95 per cent 
of normal straight-chain hydrocarbons but 
there is evidence (mainly of an indirect 
nature) that the high fractions and waxes 
contained a higher proportion of branched- 
chain isomers. The amount of methane 
produced was 14 per cent of the total hydro- 
carbons in the atmospheric-pressure process 
and 10 per cent in the medium-pressure pro- 
cess, 

Utilisation of the Products 


Most of the firms operating the plants 
sold the products in the form of the frac- 
tions shown in Table 3. The C, and C, 
gases, called in Germany ‘‘ Gasol,’’ were 
liquefied by compression and sold as a fuel, 
except in one case where the olefines were 
first removed by conversion into alcohols 
by the sulphuric acid hydration process. 
The low-grade petrol fraction (octane No. 
45-50) was sold for blending with benzol to 
give a normal-quality petrol. Before the 
war, most companies had experimented with 
thermal-cracking plants to produce addi- 
tional petrol from the higher fractions of 
the product, but the results were not pro- 





* 0° C., 769 mm., dry. 
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mising and no use was made of these plants 
during the war. 

The light middle oil formed an extremely 
high-quality diesel fuel and was sold for up. 
grading low-quality diese] oil from _ petrol- 
eum and tar. The heavy middle oil, or 
‘* Kogasin ’’ as it was called, was nearly all 
sold to I.G., who hydrogenated it and 
treated it with sulphur dioxide and chlorine 
in the presence of ultra-violet light to pro- 
duce sulpho-chlorides known as ‘‘Mersols’’ 
which were saponified and the sodium salts 
(‘‘Mersolates’’) used to replace soap in 
washing powders. A portion of this frac- 
tion together with the oil and very soft wax 
obtained by the sweating process in wax 
refining was subjected by Ruhrchemie to 
thermal cracking and the olefines so ob- 
tained polymerised with aluminium chloride 
to produce good-quality motor lubricating 
oil. 

Nearly all the soft wax produced was sila 
for the production of fatty acids by cata- 
lytic oxidation with air in the liquid phase. 
The oxidation was controlled to give acids 
in the range C,, to C,,, required for soap 
manufacture, as the main fraction, but the 
lower and higher fractions found a ready 
market for a variety of industrial uses— 
e.g., in leather dressing, preserving cattle 
food, preparation of alcohols, solvents, 


TABLE 3.—Average composition of Fischer-Tropsch re- 
action products. 





















































~~ Normal- Medium- 
pressure process pressure process 
Weight, | Olefines,|] Weight, | Olefines, 
per cent | per cent | per cent | per cent 
of total | by vol. | of total | by vol. 
| | 
“* Gasol ”’ 
(C, and C, 14 43 10 40 
Spirit, , | 
30-165° C.... | 47 37 26 24 
Middle oil, 
165-230° C.... 17 18 24 i) 
Heavy oil, 
230-320° C.... 11 8 13 ~~ 
Soft wax, 
320-460° C.... 8 -- 17 —_ 
Hard wax, over 
460° C. ios 3* — 10 -— 
*Extracted from the catalyst. 
plasticisers, emulsifiers, greases and wire: 


drawing lubricants, and as modifiers in the 
preparation of glyptal resins. A small 
amount, about 150 tons per month, of the 
main fraction was esterified with glycerine 
and sold as edible fat. It is by no ineans 
certain, even on German physiological evi- 
dence, that this fat was really suitable for 
human consumption and its use must be 


regarded as an example of the lengths to 
which the Germans were forced to go io 
maintaining supplies of edible fats. 

The hard wax fraction in the main was 
refiners or 


either sold direct to wax 
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blenders or, in the case of Ruhrchemie, first 
of all refined and separated into several 
crades. It was used in the manufacture of 
polishes, and electrical insulating materials, 
for the impregnation of paper, ete. In 
two cases the crude hard wax extracted 
from the synthesis catalyst was oxidised 
with air in the absence of catalysts, and the 
resulting crude mixture of unchanged wax, 
fatty acid and other oxygen-containing sub- 
stances was sold at a high price as an emul- 
sifiable wax under the names ‘* Emulgier- 
wachs P.S.*’ and ‘ Parestol.’’ It was used 
in the preparation of emulsion paints and 
emulsion polishes and as a water-proofing 
agent in the textile industry. 

The utilisation of the products is sum- 
marised diagrammatically in Fig. 2 which 
gives the approximate annual production 
of the main final products. It will be seen 
from this that about 72 per cent of the total 
products were used as fuels and 28 per cent 
as chemical and special products, 


Thermal Efficiency of the Process 


It can be seen from Table 4 that be- 
tween 23 and 30 per cent of the total heat 
input was recovered in the form of primary 
products, but the percentage of the heat 
input recovered in useful form amounted to 
55 per cent for the most efficient German 
plant (Bergkamen). The net heat con- 
sumed in the production of one gallon of 
primary products in this case was 3.82 
therms or expressed as coal of 12,600 
B.Th.U./lb. (assuming 90 per cent thermal 
efficiency for the carbonisation of coal); 


Fig. 2.—Utilisation of products of the 
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about 4.5 tons of coal per ton of primary 
products. The steam recovered from the 
reaction vessels together with that obtained 
from the waste-heat boilers of the water- 
gas generators was more than sufficient for 
the entire needs of the process, and the 
residual gas from the synthesis supplied all 
the fuel requirements. The electricity con- 
sumption in the atmospheric-pressure pro- 
cess was small (less than 3 per cent of the 
total energy required calculated as heat 
energy), but was appreciably greater (15 
per cent of the total heat energy) in the 
inedium-pressure process. 

The capital cost of most of the German 
plants was in the range 500 to 600 RM. per 
ton annual output and the operating cost, 
including amortisation and _ interest on 
capital, varied between 230 and 390 RM. 
per ton of primary products. The opera- 
ting costs for the two most efficient plants 
are set out in Table 5, to show the econtri- 
bution of the various items, raw material, 
wages, capital charges, etc., to the whole. 
In Table 6, data for the Bergkamen plant 
are set out to show the division of the total 
cost between the various operations making 
up the whole process. The data in Table 
5 show that raw materials and capital 
charges were the largest items and that cost 
of cobalt catalyst replacement was a com- 
paratively minor item. The method of ex- 
pressing the costs in Table 6 shows very 
clearly that the manufacture of the syn- 
thesis gas accounted for over 50 per cent 
of the total cost. It was for this reason 
that the plants were operated to give maxi- 
mum conversion of synthesis gas to primary 
products rather than maximum space-time 



















































































































Fischer-Tropsch process. yield. It will be noted from Table 5 that, 
GASOL ” — ’ SOFT WAX 
! CaANOCs SPIRIT MIDOLE OIL berets sath By oo 
PARAFFINS 30°-165°C 165~230°C. 30-320°C sare . 
&OLEFINES. 320-460°C. 
MOTOR FUEL DIESEL OIL | 
BOTTLED GAS: ON 45-50 CE TANE No 80 (POLISHES. 
(FUEL) OR BLENDING} FOR BLENDING] INSULATION, ETC) 
| 68,000 t/a. 200,000t./a 110.000 &./a. 32,000t/a | 
ccd 
| | 
| HYDRATION SULPHO- CRACKING & | 
H2S04 id Go sa errand OXIDATION. | | oxiDaTion.| 
PROPYL & *“MERSOL LUBRICATING] [FATTY ACIDS *EMULGIERWACHS. PS? 
BUTYL DETERGENTS! OIL (SOAP, FAT, *PARESTOL’ 
ALCOHOLS. (WASHING V.1 100-110 VARIOUS MULSIFIABLE 
POWDERS) INOUST. USES) WAXES) 
2000 t./a 50,000t./a 20000t./a 40000T/a. 3,000¢./a. 
































LiQuiID FUELS 378000 t/a (72%). CHEMICAL AND SPECIAL PRODUCTS. 147000 T/Q. (28%) 
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although at the periods for which data are 
given, the two plants were operating at the 
same high conversion level (164 g. per m*) 
the medium-pressure process was the more 
costly. The difference in costs between the 
two process (2.1 Rpfg. per kg.), however, 
was compensated for by the high sales value 
of the hard wax. The price obtained for 
the lower fractions was of the order of 25 to 
30 Rpfg. per kg. whereas the hard wax sold 
for 60 to 70 Rpfg. per kg. It can thus be 
calculated from the product compositions 
given in Table III that the total sales value 
of the medium-pressure primary product 


TABLE 4.—Thermal balance for the Fischer-Tropsch 












































process. 
| Oberhausen- 
Plant | Bergkamen | Holten 
Hormal | Mediem 
Process | pressure | pressure 
Monthly production of pri- 
mary putamen metric 
tons - aaa 6,842 3,865 
Yield of primary ma ee 
g./Nm* CO + H, | 160.3 140.6 
Heat Input— - 
(Kg. cal./Kg. primary | 4 
products)— 
Coke mn | 24,078 40,164 
Coke-oven gas oF 11,578 | — 
Electricity siagit 1,037 7,616 
Steam , 1,370 2,236 
Total 38,063 50,016 
Heat Recovered— 
(Kg. cal./Kg. primary 
products)— 
Primary products 11,260 11,260 
Residual gas... oad 7,627 3,775 
Steam . _ 2,210 2,804 
16,966 32,177 
Total 38,063 50,016 
Heat recovered, ? cent 
of input. 55.6 35.7 
Heat recovery in oom | 
products, per cent of input’ 29.6 22.5" * 
Net heat consumed in the 
production of 1 Kg. pri- | 
mary products. Kg. cal. | 28,226 43,437 





Equivalent coal consump- | | 
tion tons/ton ee 
products 4.50 6.89 


Conversion factor +e | = cal./Kg.=1.8 B.Th.U./ib. 


was about 2.8 Rpfg. per kg. higher than 
that of the atmospheric-pressure product. 

Although it is not easy to translate Ger- 
man wartime costs into present-day British 
costs, in the case of the process under con- 
sideration, the cost of making synthesis gas 
is such a high proportion of the total that 
the attempt should be worth making. Ger- 
map raw-material costs cannot readily be 
converted, but if the cost of coke for water- 
gas manufacture is taken as £3 per ton and 
other costs converted on. the basis of 
10 RM. = £1 (which has been recognised as 
a reasonable one for converting German 
wartime costs to present-day British ones) 
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then the total production cost for the 
medium-pressure process as operated in 
Germany would be £32 per ton or Zs, 144d, 
per gallon of primary product. This is 
probably an optimistic estimate. 

The value of the product in this country 
cannot be assessed accurately, but assum. 
ing that it was disposed of as in Germany 
the revenue obtainable for 1 ton of primary 
product might be somewhat as follows: 





Revenue ...£ 
0.10 tons liquefied gas at £10/ton . 1.0 
0.50 tons petrol and Diesel oil at £18/ton.. 2 9.0 
0.13 tons “ Kogasin ” at £30/ton Se 3.9 
0.17 tons “‘ Gatsch ”’ (soft wax) at £28) ton 4.8 
0.10 tons hard wax at £60/ton ; 6.0 


Total revenue from 1 ton primary products oo ian 
Total cost for 1 ton primary products... -o. S80 
DeGeit... . ... aa aaa sad ase oat £73 











The value taken for “‘ Kogasin’”’ is based 
on the price paid for it by I.G. (30 pfg./kg.) 
as raw material for the manufacture of 
‘* Mersol,’’ and that for the soft wax on 
the price paid for it by Deutsche Fettsaure 
Werke (275 RM./ton) for use in the pro- 
duction of fatty acids. The price taken for 
the hard wax is an estimated one based on 
the reasonable assumption that it is a more 
valuable product than imported paraffin 
wax priced at £45 per ton. In Germany, 
the unrefined hard wax sold for about 
600 R.M./ton and the refined material for 
900 RM./ton, the refining cost betng about 
100 RM./ton, 

If the soft wax at £28 per ton was con- 
verted into fatty acids by oxidation, the 
cost of production of one ton of fatty acids 
would be at least £65, based on the Ger- 
inan cost for the oxidation process (225 RM. 
per ton of wax oxidised) and the maximum 
yield of acids obtained in German practice 
(78 per cent of the wax oxidised). This 
is a high price for a complex mixture of 
saturated fatty acids ranging from C, to 
C,,, no fraction of which is really suitable 
for the manufacture of toilet soap or edible 
fat. 

No information is available for the costs 
of the Mersol process, but although the 
production of this soap substitute might 
be profitable using Fischer-Tropsch oil at 
£30 per ton as raw material, it would prob- 
ably be even more profitable using a frac- 
tion of imported petroleum oil at about £10 
per ton, despite the fact that the latter is 
a less suitable raw material. 

If the Kogasin was used as raw material 
for the production of lubricating oil by 
cracking and polymerisation, the cost of 4 
ton of lubricating oil would be of the order 
of £80 based on the Ruhrchemie yield (40 
per cent conversion of Kogasin to lubrica- 
ting oil) and their average processing cost 
of 150 RM./ton of lubricating oil. 

The conclusion therefore is that the 


operation of the Fischer-Tropsch process in 
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this country on the tried and proved Ger- 
man lines would not be an economic pro- 
position, 

In order to make the Fischer-Tropsch 
process an attractive economic propositio: 
improvements must be made in one—or pre 
ferably in all—of the following directions. 
First and foremost, the cost of preparing 
synthesis gas must be drastically reduced. 
The synthesis process must be improved 
either in the direction of increased space- 
time yleld or by the production of products 
more valuable as raw materia) for the 
chemical industry. Further applications 
must be found for the products. The re- 
search and development work carried out 
in Germany during the last six years has 
resulted in improvements in certain cf these 
directions and recent American claims in- 
dicate improvement in others. 


Cheaper Synthesis Gas 


The prime requisite for cheap synthesis 
gas is cheap raw material and in this res- 
pect we in Great Britain are at a disad. 
vantage. In the United States, natural 
gas is available—for example, in Texas, at 
® cents/1000 cu. ft.—and there are large 
deposits of sub-bituminous coal which can 
be delivered at a works for between one 
and two dollars per ton. In several parts 
of the British Commonwealth cheap low- 
rank coal is available. In these cases cheap 
synthesis gas is already possible and under 
suitable circumstances the Fischer-Tropsch 
process as operated in Germany would be 
an economic proposition. 

For this country the only hope of obtain- 
ing relatively cheap synthesis gas lies in the 
direct gasification of some low-grade non- 
eaking slack or in underground gasification 
of coal. Although a number of processes 
for continuous gasification of small-size coal 
with oxygen have been developed in Ger- 
many, they were primarily designed to treat 
brown coal and their applicability to bitu- 
minous coal is uncertain. Furthermore, in 


all such processes the cost of oxygen 
becomes an important factor. The Lurgi 


Company carried out full-scale trials of the 
pressure gasification with oxygen of a non- 
caking bituminous coal and made cost esti- 
mates. With coal at 14 RM. per ton they 
estimated a cost of 1.41 Rpfg. per Nm.* syn- 
thesis gas (H,: CO = 2:1) compressed to 
9 atm, and washed free of CO,. This cer- 
tainly compares favourably with the figure 
of 2.3 Rpfg. per Nm.* for gas in a similar 
state, prepared from coke at 17.8 RM. per 
ton at the Dortmund Fischer-Tropsch plant, 
but estimates of this sort must be accepted 
with reserve 

According to Russian work, gas suitable 
for synthesis can be produced by under- 
ground gasification at between 4 and 3 of 
the eost by normal methods. If experi- 
ments with this technique could be carried 
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out in this country they would be of con- 
siderable interest from the point of view 
of the present discussion, 

On the whole, the Germans made very 
little progress in increasing the efficiency 
of the process. They found that by sub- 
jecting the spent cobalt catalyst to reduc- 
tion in hydrogen, the recovery of the cata- 
lyst by solution in acid could be delayed for 
a period of about two years—an observa- 
tion which was confirmed by the author at 
the Fuel Research Station in 1941. As the 
cost of catalyst replacement on the present 
TABLE 5.—Working costs of the Fischer-Tropsch process 

(Rpfg. per Kg. total primary products) 



































Plant | Bergkamen | Dortmund 
| Normal | Medium 
Process | pressure | pressure 
———| | 
Yield, g. total prim. 
prod./m®’ CO+H, ... 163.5 164.5 
Production, metric ton/ | | 
month sed ni 7,000.0 4,272.6 
Date | April, 1944 | January, 1942 
Cost item | Rpfqg/Kg. | Rpfg/ Kg. 
Raw materials | 
Coke ; . | 7.70 (1) | 7.80 (3) 
Coke-oven gas ~ | 4.75 (2) | — 
Fuel, power and water ... | 2.46 5.35 
Wages and salaries 1.08 | 1.20 
Materials— 
Cobalt catalyst 1.71 1.90 
Other materials : 0.71 | 1.15 
Repairs and maintenance 0.42 1.60 
Various costs = 1.77 1.98 
Total oes a 20.60 20.99 
Credits, Steam and | 
residual gas ote. | 4.37 3.48 
16.23 17.51 
Capital charges ... ve 7.48 ° 8.31 
Total working costs ... | 23.71 25.82 





(1) 3.72 Kg. at 20.68 RM./ton. 

(2) 2.5 m® at 1.90 Rpfg./m*. 

(3) 4.38 Kg. at 17.79 RM./ton. 
method of working is a comparatively small 
item, however, this improvement will not 
materially affect the economics of the 
process. 

The use of iron catalysts, the study of 
which represented a very large proportion 
of the German research effort, while of 
interest in other directions, to be discussd 
later, offers little prospect of effecting a 
reduction in operating costs. 

It is, in fact, unlikely that a material 
degree of cost reduction will be brought 
about solely as a result of catalyst improve- 
ment. The most costly feature of the Ger- 
man process is the large number of compli- 
cated reaction vessels required for a given 
output of products. 

In the German method of carrying out 
the process, the necessity for controlling the 
temperature to within a few degrees requires 
that the temperature difference between the 
catalyst granules and the cooling surface 
shall also be small, and it can ‘easily be 
calculated, as P. C. Keith has done,’ that 
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under such conditions the required ratio of 
cooling surface to catalyst volume and the 
upper limit of space velocity must neces- 
sarily be of the order of those used in the 
German plants, 

In discussing the limitations of the Ger- 
man method, Keith states: ‘‘ there can be 
no question that catalyst activity has seldom 
been the limiting factor. More often it has 
been the efficiency of removal of the heat 
of reaction. In other words, with ade- 
quate heat removal, the space-time yield 
of oil is potentially greater than anything 
that has ever been realised.’’ This is not 
strictly true. Admittedly, it was found thai 
the space velocity through a full-scale Ger- 
TABLE 6.—Working costs of the Fischer-Tropsch process 

(Rpfg./ Kg. total primary products). 














Plant | Bergkamen 

Process | Normal 

pressure 

Cost item ... wii Rpfg./kg. 
Production of sy ‘thesis gas it ne 13.25 
Purification of synthesis gas . sae 2.45 
Synthesis of primary products | 6.55 

Recovery and ne of primary 

products a : 1.46 
TOTAL COST... 200 —_ ene 23.71 








man reaction vessel could not be increased 
much beyond 100 per hour without getting 
local overheating of the catalyst, Lut the 
use of an overall space velocity of only 60 
to 70 arose from tke desire to obtain as 
high a conversion as possible of the very 
expensive synthesis gas. The actual choice 
of space velocity, therefore, was due to the 
limitations of catalyst activity and not those 
of heat removal. 

In the more efficiently cooled reaction 
vessels which can be used on a laboratory- 
scale, we have found in our experiments at 
Greenwich that space velocities as high as 
500 per hour can be used even with a cobalt 
catalyst of higher activity than that used in 
the German plants, without overheating 
the catalyst. Under these conditions the 
space-time yield was barely twice that ob- 
tained at a space velocity of 100 per hour; 
the conversion of the carbon monoxide was 
only 40 per cent of that at the lower rate 
and the catalyst deteriorated much more 
rapidly. 

Unorthodox Experiments 


The Germans did make some experimen- 
tal departures from the ‘‘ orthodox ’’ 
method of carrying out the process. The 
I.G, tried out a method in which internal 
water-cooling was entirely dispensed with 
and the heat of reaction was removed by 
recirculating the residual gas through the 
catalyst bed at 100 times the fresh gas input 
rate, the recycle gas being cooled and 
stripped from reaction products before re- 
entering the reaction vessel. A _ robust 
“sintered ’’ iron catalyst was employed at 
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825°C. and at 20 atm. pressure. Although 
the space-time yield obtained in experimen- 
tal runs was higher than that obtained in 
the Ruhrchemie process and the main pro- 
duct was 70 octane petrol, when the costs 
were calculated they were found to be 
slightly higher than those for the orthodox 
process, based on a ton of 70 octane petrol 
in both cases (i.e., the cost of converting 
the primary product to petrol had to be 
added to the normal costs of the Ruhr. 
chemie process). This was due to the high 
power cost for the gas circulation, the ex. 
pense of recovering products from large 
volumes of hot gases and the high methane 
production in the process 

Several German organisations experi- 
mented with the use of finely powdered iron 
catalysts dispersed in high-boiling oil 
through which the synthesis gas was passed. 
The conversions and space-time yields ob 
tained in these liquid-phase processes were 
somewhat better than those for the normal 
process, but difficulties such as the forma- 
tion of crusts of catalyst and ferrous car- 
bonate on the walls of the vessel had not 
been overcome. The reaction vessel for 
such a process can be quite simple in design 
— a cylindrica] tower fitted with a water- 
cooling coil—and in consequence can be 
made very much larger than the conven- 
tional type. It was claimed, for example, 
that only ten vessels would be required for 
an output of 70,000 tons per annum instead 
of about 100 normal-type vessels. 


Promising Method 


In another experimental arrangement, the 
heat of reaction was removed by circulating 
oil through a bed of granular catalyst, the 
hot oil giving up heat in a _ waste-heat 
boiler before recirculation through the cata- 
lyst. This method gave conversions as high 
as the normal and about twice the normal 
space-time yield. Both this and the method 
of suspending powdered catalyst in oil ap- 
pear to be worthy of further study. 

None of these lines of attack, however, 
appear to promise a reduction in costs of 
the order claimed for the new American 
developments. In the “ Hydrocol’’ pro- 
cess, for example, Keith claims that, using 
natural gas at 5 cents per 1000 ft.° as raw 
material, he can produce 80-octane petrol 
(75 to 80 per cent of the total products) for 
a total cost of 5.25 cents per U.S. gallon. 
The process aie va in partial combustion 
of the natural gas with oxygen at 250 lb. 
pressure to give a mixture of carbon mon- 
oxide and hydrogen which is then converted 
to liquid hydrocarbon using a ‘“‘ cheap, 
rugged iron catalyst’’ in a fluidised state. 
In this fluidised-catalyst technique, which 
was developed so successfully during the 
war for catalytic cracking of petroleum oils, 
a bed of finely powdered catalyst is main- 


tained by the gas stream in a state of tur- 
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bulence resembling a boiling liquid. Keith 
claims that by using this technique the 
space-velocity limitation of the German 
method can be overcome while maintaining 
gas conversions of over 90 per cent. He 
implies that the whole advantage of the 
technique lies in the greatly improved heat 
dissipation obtained, but in view of what 
has been said earlier concerning the limits 
of activity of granular cobalt catalysts 
maintained in a fixed bed, a factor of in- 
creased catalyst activity or more probably 
‘surface availability ’’ also appears to be 
involved. 

From the quantity and cost of the natural 
gas and oxygen stated by Keith (loc. cit.) 
to be required, it can be calculated that the 
total cost of converting the synthesis gas 
into finishing 80-octane peirol caunot be 
much more than 2 cents per U.b. gallon or 
about 14d. per Imperial gallon. This com- 
pares with about 83d. per gallon for the 
German process. Taking the cost of pro- 
ducing synthesis gas from British coke as 
l7d. per gailon of Fischer-Tropsch petrol, 
assuming that the yield per m* will be the 
same in Keith’s process as in the best Ger- 
man practice (i.e., 160-165 g.), then the 
total cost of the petrol using Keith’s pro- 
cess would amount to 183d. per gallon. This 
would still not compete with imported 
petrol, but although the full composition 
of the product has not been disclosed, it is 
believed to be very rich in olefines and 
might therefore be used for the synthesis of 
more valuable chemical products. 

lt remmains.to be seen whether the claims 
made for the ‘‘ Hydrocol’’ process will be 
justified by the performance of the plant 
planned for erection in Texas. 


Modifications of the Product 


Most of the German research work was 
directed towards obtaining primary _pro- 
ducts more suitable for conversion into 
chemical and special products. The aim 
was to obtain products rich in long-chain 
a-olefines for conversion to high-grade lubri- 
cating oil or alcohols, or rich in wax for con- 
version into fatty acids or containing a high 
proportion of primary alcohols for the 
manufacture of detergents and plasticisers. 

With the usual cobalt-catalyst it was 
found that the olefine content of the 200- 
329°C. fraction could be increased to 45 
per cent by using water-gas (H,: CO = 
1.25: 1) as raw material in the medium- 
pressure process and recirculating two to 
three parts of residual gas for each part of 
fresh gas _ introduced. By substituting 
manganese dioxide for the usual thoria and 
magnesia activators it was claimed that 
catalysts could be prepared which were 
active at 160 to 170°C. under medium-pres- 
sure conditions and which gave products 
containing over 50 per cent of wax. 

It is, however, by the use of iron cata- 
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lysts that the greatest variation in product 
composition is possible. This is to some 
extent due to the wide range of reaction 
conditions which it is possible to employ. 
Thus, by using a sintered iron catalyst at 
’25°C. and 20 atm, pressure with water- 
gas as raw material the I.G. obtained pro- 
ducts cousisting to the extent of 78 per cent 
of hydrocarbons distilling below 200°C. con- 
taining 70 per cent of olefines. Only | per 
cent of wax was produced. 

By using a more conventional type of 
precipitated iron catalyst with kieselguhr 
as carrier and operating at 218°C. and 
10 atm. pressure with water-gas, Ruhr- 
chemie obtained products containing 55 to 
65 per cent of wax. 

In the 1.G, ‘‘ Synol’’ process an alka- 
lised, melted-iron catalyst as used for am- 
monia synthesis was employed at 190 to 
220°C. and 20 atm. pressure with gas richer 
in carbon monoxide than water-gas 
(H,: CO = 0.75: 1). This process gave a 
product containing about 50 per cent of 
straight-chain primary alcohols, distilling 
mainly in the range 150 to 300°C. 

These examples represent the extremes of 
variation achieved. Within these limits, by 
the use of varied catalysts and conditions, 
almost all possible variations of boiling 
rarge, olefine, and alcohol contents were 
obtained. The processes had only been 
tried out on an experimental scale, but in 
such tests the yields obtained in many cases 
were of the same order as those for the 
large-scale cobalt catalyst process, 


Ruthenium Catalyst 


Two other processes, both studied on a 
laboratory-scale at the Kaiser Wilhelm In- 
stitute Milheim, are worthy of mention. 
Fischer and his co-workers found that at 
pressures of 100 atm. or higher and at tem- 
peratures of 190 to 200°C., ruthenium was 
a very active and long-lived catalyst for the 
synthesis of high-molecular weight hydro- 
carbons from water-gas. ‘The products con- 
tained 60 per cent of very hard wax (m.p. 
118 to 120°C.) from which fractions melt- 
ing at 130°C. with molecular weights of the 
order of 20,000 could be extracted. If suffi- 
cient ruthenium could be made available 
this process might have a future as a means 
of obtaining polythene-like substances from 
water-gas, 

In what Fischer termed the ‘‘ Iso syn- 
thesis,’’ water-gas was passed at 300 atm. 
pressure and 450°C. over mixed-oxide-cata- 
lysts (e.g., ThO, + AI,0O,) to give iso- 
butane as the main product. At low tem- 
peratures and higher pressures, aleohols 
(chiefly iso-butyl) predominated, and_ at 
higher temperatures, low-boiling aromatic 
and naphthenic hydrocarbons appeared in 
the products. As a means of producing 
iso-butane or aromatic and naphthenic 
hydrocarbons, this process does not seem to 
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be of great technical interest, but further 
research aimed at the production of a range 
of alcohols might be worth while. 

Owing to the acute shortage of natural 


fats in Germany, every effort was made to - 


increase the production of synthetic fatty 
acids, and the increased yield of wax ob- 
tained in some of the modified processes 
discussed above was therefore regarded as 
a very desirable feature. Detergents, par- 
ticularly of the sulphonated primary alcohol 
type, were also in great demand for the 
same reason. The development of the 
‘““OXO ” process by the Ruhrchemie A.G. 
made possible the production of the re- 
quired type of alcohols from  Fischer- 
fropsch olefines. In this process olefines 
react with carbon monoxide and hydrogen 
in the presence of cobalt catalysts at 130° 
to 150°C. and 150 atm. pressure to give 
aldehydes. If the water-gas is then re- 
placed by hydrogen and the temperature 
raised to 180°C. the aldehydes are con- 
verted into the corresponding primary alco- 
hols. By the end of the war, an ** OXO” 
plant to produce 12,000 tons of C,, to C,, 
alcohols per annum from C,, to C,, Fischer- 
Tropsch olefines was nearing completion at 
the Oberhausen-Holten works. It was 
estimated that the total cost of production 
of alcohols in this plant would amount to 
780 RM. per metric ton based on a price 
of 400 RM. per metric ton for the olefines 
used as raw material. 

The alcohols or aldehydes can be readily 
converted into the corresponding acids and 
hence this process can be used as a means 
of introducing the 


f/* 

CH,OH, — C or COOH 
No 

grouping into a wide range of pure com- 

pounds or technical materials containing an 

ethylenic linkage. 

It is clearly impossible in the 
paper to attempt to work out in detail the 
effect on the economics of the Fischer- 
Tropsch process of applying the results of 
these developments in product modification 
and utilisation. 

It can be assumed, however, that the cost 
of preparing the primary Fischer-Tropsch 
product will not differ appreciably from that 
estimated above for the normal cobalt-cata- 
lyst product, and as with the modified pro- 
cesses, the proportion of the product which 
can be utilised as ‘‘chemical raw material’’ 
is very much higher, the proportion which 
must be disposed of at a low price as fuel 
is correspondingly less, and the prospects 
for economic operation are in consequence 
materially improved. 

It must be borne in mind, however, that 
whereas the operation of, say, one 80,000 
ton per annum Fischer-Tropsch plant pro- 
ducing, for example, hard wax, fatty acids 
and alcohols as the main products might be 


present 
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a@ paying proposition, it would depend for 
its success of the “‘ scarcity value ’’ of such 
products and the erection of further plants 
would inevitably cause a fall in their mar. 
ket value. It is also clear that the chemi. 
cal products selected for manufacture from 
the Fischer-Tropsch oil must not be of the 
type which can equally readily be manu. 
factured from petroleum. This, in general, 
means avoiding the simple C, to C, com- 
pounds and taking full advantage of the 
essentially straight-chain character of 
Fischer-Tropsch primary products. 

The position can be summed up as 
follows : 

The operation of the Fischer-Tropsch 
process in this country based on the per- 
formance of the most efficient German 
plants, would be uneconomic. This is 
mainly due to the high cost of synthesis 
gas, but partly to the inefficiency of the 
synthesis process itstlf and partly to the 
fact that a high proportion of the product 
is only utilisable as liquid fuel, 

Kven with the application of all foresee- 
able improvements in synthesis gas manu- 
facture and synthesis process technique 
there seems little prospect of utilising the 
Fischer-Tropsch method for the economic 
production of liquid fuels in this country. 
If, however, the process is operated along 
the lines of German research and develop- 
ment work to produce the maximum possible 
amount of high-priced chemical and special 
products, a limited industrial application of 
the process might prove to be economic. 
If, in addition, some reduction can be 
effected in the cost of synthesis gas and 
American claims for improved efficiency in 
the synthesis process prove to be justified 
ana are not restricted to production of 
petrol as the main product then the process 
has an attractive future as a source of ali- 
phatic chemical products. The prospect is 
at least sufficiently encouraging to justify 
continued research on the process and pro- 
ducts up to and _  ineluding pilot-plant 
operation. 

REFERENCE. 


1 Gasoline from Natural Gas. 


Keith, P. C., Oil and 
Gas Journal, 1946, 44, 102 to 112. 





British Institute of Management 


The Board of Trade announces that the 
following have accepted the invitation of 
the President of the Board to serve on the 
first Council of the British Institute of 
Management, of which the Chairman will 
be Mr. C. G. Renold: Sir Clive Baillieu 
(Dunlop Rubber Co., Ltd.), Sir Archibald 
McKinstry (Babcock & Wilcox, Ltd.), 
Messrs. W. B. D. Brown (Glacier Metal! 
Co., Ltd.), G. Cheliotti (General Electric 
Co., Ltd.), J. E. Myers (Municipal College 
of Technology, Manchester), C. N. Potter 
(Ilfords, Ltd.), John Ryan (Metal Box Co.). 
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RUSSIAN CHEMICAL INDUSTRY 


GREAT EXPANSION PLANNED 


HE programme in Russia for the five 
years ending 1950 includes not only re- 
construction on a huge scale to make good 
the ravages of war but a _ considerable 
amount of new development. Prior to 1940, 
about-60 per cent of Russian chemical in- 
dustry was centred in and around Lenin- 
grad and Moscow, 10 per cent in the 
Ukraine, and only about 4 per cent in the 
Caucasus and Crimea. It therefore suffered 
heavily from German occupation and much 
valuable plant was transferred to Germany. 
A basic factor in reconstruction is, of 
course, the supply of steel. Output of this 
fell to 18.3 million tons in 1940 and to 15 
million tons in 1945. By 1950 it is intended 
to increase steel output to 24.4 million tons, 
and within the same period it is intended 
to raise the chemical industry output 50 per 
cent above pre-war level. 
progress had already been made under the 
earlier plans in districts not touched by the 
Germans. Indeed, apart from war-time 
strategy and needs, large extensions of the 
chemical industries into eastern Russia and 
Siberia were already in progress. 
Fertilisers figure largely in the five-year 
programme, especially superphosphate, out- 
put of which is to be doubled and reach 
something like 5 million tons plus 400,000 
tons of ground phosphorite. Nitrogen ferti- 
lisers are to be raised by 80 per cent, and 
potash by 30 per cent. The U.S.S.R. pos- 
sesses two-thirds of the world’s total of 
phosphate. It is considered of the utmost 
importance that farmers, both individual 
and co-operative, should increase their con- 
sumption of fertiliser to the utmost, and 
every encouragement to this end is being 
provided, including plentiful supplies of 
mechanical distributors on the farms, 


Synthetic Fuel 


In the organic and synthetic branches of 
Russian chemical industry there will be 
several new developments, partly based on 
coal and petroleum as raw material, includ- 
ing plastics, rubber, and synthetic textiles. 
And, although Russia is the world’s second 
largest producer of petroleum, it is intended 
to devote special attention to synthetic fuel 
oil, since many of the oil-wells suffered 
serious damage during the war, and new 
fields, e.g., Volga-Ural, have not come up 
to expectations. 
synthetic petrol annually is the target aimed 
at. Output of natural oil in 1950 is ex- 
pected to be only about 14 per cent above 
that of 1940. Production of synthetic rub- 
ber is to be doubled and would -then repre- 


C 


Considerable 


Therefore 900,000 tons of 


sent some 38-40 per cent of the present 
world total. 

In the field of synthetic fibre, production 
of rayon, at all events, is to be at least 
four times that of pre-war, largely through 
enhanced yield of viscose cellulose. Three 
new rayon factories are to be built, and four 
for other fibres, construction of which was 
interrupted by the war. Some attention 
also will be given to synthetic tannins and 
artificial leather. 


Forest Products 


Important industries and developments 
will be based on Russia’s enormous forest 
resources, i.e., production of ethyl alcohol, 
acetone and derivatives, pulp and paper, 
sulphites and derivatives, resin, turpentine. 
But not very much is said about the nearly 
related field of oils and fats, including sun- 
flower seed oil which used to be reckoned in 
millions of tons per annum, to say nothing 
of other products from the crop, such as 
potash. Much of the oil used to be hard- 
ended (hydrogenated) and used for soap and 
margarine. In fact, however backward 
Russian chemical industry may have been 
years ago, she was one of the pioneers in 
fat-hardening and quickly realised the 
economic importance of this new process 
(about 30-35 years ago). Since oils and fats 
are among the most important in any coun- 
try’s economy to-day it is hardly likely they 
have been overlooked. The manufacture of 
soap is to come very near the million ton 
mark by 1950, as compared with 495,000 
tons in 1937 and 800,000 tons in 1940. So 
far as possible, fat substitutes will be used, 
i.e., synthetic fatty acids and soap-naphtha, 
in order to reserve as much as possible of 
the natural oils and fats for food. 

Production of alkalis, sulphuric acid, and 
other heavies will, of course, be augmented 
to a high degree. Caustic soda will be 
390,000 tons in 1950, and soda ash 800,000 
tons. Similar increases will take place in 
pharmadeuticals, paints, varnishes, dyes, 
etc. 

A Ministry of Chemical Industry has been 
estahlished, and the present chief of that 
department is Michael Pervoukhin. The 
centres of all this chemical activity will be 
widely dispersed, but a large share will be 
found in Siberia, the Ural districts, Russian 
Turkestan, Ukraine, many of them hkased 
on local natural resources, such as the potas- 
sium and magnesium salts and _ other 
minerals of the Urals, the rich coal beds of 
Kouznetsk in Siberia, the huge sulphur 
deposits—in seams 45 metres thick—of Kara 
Tau, and so on. 
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Digest of Statistics 


Rising Consumption of Chemicals 


VIDENCE of the rising tide of produc- 

tion and consumption of chemicals and 
fertilisers in the U.K. in September and 
October and, where the figures are avail- 
able, November is provided by the Decem- 
ber issue of the Digest of Statistics 
(H.M.S.0., 2s. 6d. net). Stocks generally 
were slightly depleted. The accompanying 
figures represent thousand tons. 

A fairly sharp reduction is shown in the 
stocks of sulphuric acid, which in August 
were 88.7, and in September 81.7, and had 
fallen in October to 77.1, by far the lowest 
level in the records since 1940. Production, 
however, showed a rapidly accelerating in 
erease, having risen from 150.4 in August 
to 151.4 in September and to 164.4 in Octo. 
ber. Consumption of sulphuric acid (as 70 
per cent acid) was on the same increasing 
scale, 154 in August, 158 in September, and 
170 in October. Consumption of sulphur 
for sulphurie acid production reflected the 
same tendenccy, although not to the same 
extent, having risen from 15.7 in August to 
16.8 in September, and 18.2 in October 
Stocks of sulphur were rather depleted by 
October, at 62.2, a reduction of 6.5 on the 
September figure, and of 6.4 on that of 
August, 

Agricultural Chemicals 


Production of superphosphates was on a 
substantially increased scale in October, 
totalling 8504, 10.4 greater than in August 
(75.0;, and 10.7 more than in September. 
Consumption of superphosphate also in- 
creased on a smaller scale: from 83.7 in 
August to 86.9 in October, but there had 
been a seasonal setback to 80.5 in Septem. 
ber. Production of compound fertilisers 
was substantially diminished in September 
at 102.8, as compared with August’s 112.3, 
but in October had made a fair recovery 
at 111.6. The rate of consumption corres- 
pondingly increased, from 55.9 in August to 
76.5 in September, and 81.5 in October, an 
overall increase of 25.6. The use of phos- 
phate rock for fertilisers was also on a 
rising scale, October’s figure of 69.3 being 
9.8 more than in August; in September 
there had been a slight reduction, at 59.4. 

There was a marked increase in Septem- 
ber in deliveries of ammonia to home con- 
sumers and exports during September, when 
the total of 30.10 represented a rise of 6.76, 
but the rate of consumption was not main- 
tained by the October total of 23.56. These 
figures, however, do not include ammonia 
produced as a by-product and converted 
directly into ammonium sulphate. 

The figure for iron ore production in 
October, 230, representing the average over 


noted in the previous month, but a consider- 
able reduction was noted in November, 
when the total of 222 was slightly lower 
than the figure for August. Pig-iron pro- 
duction showed the same reaction, increas. 
ing from 145 in August to 147 in Septem- 
ber, with a steep rise to 156, being the 
average of five weeks, in the October period. 
The figure for November, 222, represented 
a slight setback in production. 

Production of steel ingots and castings 
were on a similarly increased scale, averag- 
ing 254 in the five-week October period, as 
against 238 in the previous month, and pro. 
duction was raised a further 10.0 (264) in 
November. 

Heavy Demand for Copper 

The same rising curve is reflected in the 
consumption figures of non-ferrous metals, 
total disposals of virgin copper rising in 
September from 25.0 in the previous month 
to 29.6, and in October to 32.0—a total in- 
crease in the eight weeks period of 28 per 
cent. This enlarged demand, however, did 
not overtake the rate of replacement, stocks 
in September totalling 94.7, 9.6 higher than 
in August, and in October 87.5. Disposals 
of virgin zine in September, 19.4, were 2.7 
heavier than in August and the figure rose 
in October to 21.6. Consumption of zine 
concentrates showed a corresponding in. 
crease, from 11.6 in August to 13.7 in Sep- 
tember and 15.8 in October; stocks were 
depleted to 108 in September (against 118 
in August) and declined progressively to 105 
in October. 

The rising consumption of refined lead, 
after a slight drop in August, is reflected by 
the figures of 17.9 in September (+1.8) and 
18.0 in October; the stock position showed 
a sharp reduction in September (19.8 
against 27.1), with some recovery in October 
(22.4). Total disposals of tin metal, which 
had shown marked fluctuation in the July- 
August period, rose slightly to 2.84 in Sep- 
tember (against 2.13 in the previous month) 
and were 2.64 in October, 

The steady rise in the employment posi- 
tion is shown in the return of workers in 
chemical and allied industries: in Septem- 
ber 233.4 (in thousands)—+0.6—and in 
October 234.7, of whom 82.2 were women 





Asbestos shipments from Southern 
Rhodesia in September, valued £272,448, 
were the third in order of importance of 
the Colony’s exports for the month, total 
value of which were £2,439,609, the third 
largest ever recorded. In the same month, 
chrome ore exports were worth £69,675 
(against £29,133 in August). 
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Control of the Chemical Industry 


By Our Legal Correspondent 


KFERENCE was made in THE CHEMICAL 

AGE last week to the Supplies and Ser- 
vices Act and the very wide regulations 
issued under it. The purpose of this article 
is to examine these regulations to see how 
far they have been altered from the Defence 
Regulations, with which we were familiar 
during the war, and then to examine the 
Orders issued under the Act in the past 
year which affect the chemical industry. 

The very wide powers given to the govern- 
ment during the war have not been cur- 
tailed, but rather have been given a new 
direction. Every single regulation affecting 
the control of industry has been altered to 
some extent. In some cases entirely new 
regulations have been inserted, 

The widest of all is the amended regula- 
tion 55 which provides the government with 
sweeping powers to control industry. This 
has been amended and it now gives a com- 
petent authority power to provide by Order 

‘‘ (a) for requiring or prohibiting the pro- 
duction, treatment, keeping, storage, move- 
ment, transport, distribution, disposal, 
acquisition, use or consumption of articles 
of any description. 

‘* (b) for regulating the carrying on of any 
undertaking engaged in essential work.’’ 

A ‘competent authority ’’ means those 
Ministries which are interested in the pro- 
duction or disposal of commodities, ‘‘Essen- 
tial work’’ means work connected with 
supply of goods or services essential to the 
wellbeing of the community, or essential for 
demobilisation or resettlement or essential 
for the conversion of industry and commerce 
to peace from war. No closer definition than 
this has yet been given and I do not know 
of any case in which the Courts have been 
asked to supply one. So far as the chemi- 
cal industry is concerned this regulation 
seems clearly to be essential for the well- 
being of the community. 

Orders which are issued may relate to a 
single undertaking, or, as is much more 
usual, to a class of undertakings. The com- 
petent authorities also have powers to in- 
troduce schemes of control and impose sys- 
tems of licensing as may appear to them to 
be necessary. They may direct an under- 
taking to employ certain persons or a cer- 
tain class of person. Where, as in the case 
of many public utilities, the charges are 
fixed by statute, they may give permission 
for the standard charge to be raised. They 
may appoint a Controller of the whole or 
part of an undertaking. 

Very heavy penalties are introduced for 
breach of this regulation. On summary con- 
viction one year’s imprisonment and a fine 
or £500 may be imposed, on trial by indict- 


ment fourteen years and a fine of £5000, 
The maximum fine may be increased in large 
transactions to three times the improper 
price charged. 


Appointment of Directors 


During the war years the government had 
certain powers to appoint directors in 
private firms. A new regulation has now 
been substituted for the old regulation deal- 
ing with this matter. It applies only to 
essential production undertakings, that is, 
undertakings concerned with the supply of 
articles for the use of the Armed Forces or 
with supplies and services necessary for the 
purposes of the Act. 

A competent authority has power to 
appoint additional directors of such a firm, 
if it is satisfied that this is expedient for 
the purpose of improving efficiency. But 1% 
may do so only where a substantial amount of 
public money has been, or is proposed to be, 
expended by way of advances or grants of a 
capital nature to the undertaking concerned. 

Not more than three directors may be 
appointed to any Board. In any case the 
number appointed must be less than a 
majority of the board. Directors so 
appointed will be deemed to be appointed 
under the Articles of Association and will 
enjoy the same powers and responsibilities 
as directors elected by the shareholders. But 
they will be additional to the number of 
directors mentioned in the Articles and the 
company may keep its privately elected 
directors up to full strength. A person who 
is so appointed must be a person experienced 
in the direction of companies. He will hold 
office for one year and may then be re- 
appointed, He will not be entitled to a 
salary from the company, unless there is a 
special agreement, 


Price Control 


A competent authority has power to pro- 
vide for maximum prices for goods and ser- 
vices which are required for the purposes 
of the Act. This is a new regulation which 
has been inserted. Wartime price control 
was exercised under the Goods and Services 
(Price Control) Acts. Section 2 of the Sup. 
plies and Services Act gave power to intro- 
duce regulations extending the wartime con- 
trol to the peace time purposes of the latter 
Act. In addition to price control for a class 
of -undertakings or a single undertaking, 
power is given to impose a licensing system. 
The same heavy penalties for breach of 
price control are imposed as for breach of 
the regulation dealing with control of in- 
dustry. The only difference is that the sen- 
tence on conviction on indictment is limited 
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to seven years. It is also an offence to re- 
ceive commission on a transaction which is 
a breach of the regulation. The onus is on 
the recipient of the commission to show that 
he did not know and had no reason to be- 
lieve that the transaction or any part of it 
was an offence. 


Avoidance of Strikes and Lock-outs 


Regulation 5S8AA has attracted some 
attention during the past few months, be. 
cause the employers have called it in aid in 
several disputes, notably the sensational 
London hotel strike. It is this regulation 
which gives force to the National Arbitra- 
tion Tribunal and to the Order requiring 
employers and workers to resort to arbitra. 
tion before a strike. It is at present the 
case, as during the war, that practically all 
strikes and lock-outs are illegal, unless 21 
days’ notice is given and the arbitration pro- 
cedure is observed. 

The regulation gives the Minister of 
Labour power to provide for the establish- 
ment of a tribunal for the settlement of trade 
disputes and to regulate the procedure of 
the tribunal. He may also prohibit strikes 
and lock-outs. Necessarily, he also has power 
te requ're employers to observe terms and 
conditions of employment not less favour- 
able than the recognised terms and condi- 
tions, as determined by the tribunal, in case 
of dispute. There is a further power to 
record cases where departures have been 
made from the accepted terms, 


Exemption from Factories Act 


The Minister of Labour may for the pur- 
poses of the Act make Orders excepting 
particular premises or operations or classes 
of premises or operations or classes of 
machinery, plant or processes from the 
operation of the Factories Act 1937. 


Explosives 


Two new regulations have been inserted 
dealing with explosives. The Explosives 
Act 1875 exempts a government departiment 
from its provisions with regard to the car- 
riage of explosives, where the regulations 
are complied with. It is now provided that 
this exemption may be extended to cover 
explosives, the conveyance of which is certi- 
fied by a government department to be in 
connection with the execution of a contract 
with that department. 


Orders Affecting Chemicals 


The powers given under the Supplies and 
Services Act have been used to keep a num- 
ber of Orders in effect which were issued 
during the war. Readers will be acquainted 
with the Industry (Records and Information) 
Order 1941, and the Containers and 
Packaging Order 1945, both of which are 
still effective. 

The controls of individual substances have 
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been considerably reduced. The Orders 
affecting chrome fluospar, lac, antimony, 
pyrethrum, and silicon had already been re. 
pealed in 1945. During 1946 the control has 
been lifted on nickel, cadmium, ramie, and 
mercury. The existing Orders affecting 
alkali, industrial ammonia, bichromates, 
agar, chlorates, casein, cobalt, dyestuffs, 
detonators, mica, magnesium, nitric acid, 
petrol, potash and toluene remain in effect 
without amendment. 


NEW ORDERS ISSUED IN 1946 
Sulphate of Ammonia.—A charge payable 


to the government on sulphate of ammonia 
was imposed in 1940. The duty of collect- 
ing this charge was transferred to the Board 
of Trade as from April 1, 1946. 

Sulphuric Acid.—Similarly, there was a 
charge on sulphuric acid. This has been 
abolished in respect of any period begin- 
ning on or after April 1, 1946. But lability 
arising before that date still stands and the 
duty of collecting what is outstanding is 
iransferred to the Board of Trade. 

Sulphur.—A new Order revokes and con- 
solidates the previous Control of Sulphur 
Orders. It lays down a new price schedule, 
which has the effect of reducing the price by 
25s. per ton. The full price schedule can 
be obtained from H.M. Stationery Office, 
Kingsway, W.C.2 (Control of Sulphur 
Order, 1946, Statutory Rules and Orders No. 
302). 

Molasses and Industrial Alcohol.—A new 
Order has been issued increasing the maxi- 
mum price for acetates. Apart from this 
the control remains unchanged. (Statu- 
tory Rules and Orders 1946 No. 955). 

Damar and Gum Damar.—By a new Order 
these substances are released from the 
Control of Natural Resins Order. Apart 
from these, the control remains. 


Copper, Lead and Zinc.—-An Order has 


heen issued consolidating the Control] of 
Non-Ferrous Metals (Copper, Lead and 
Zinc) Orders. Two important changes are 


intreduced. In the first place a licence is 
now required for the acquisition of the 
following types of lead :— 

(a) unwrought antinomial 
crades. 

(b) all other unwrought lead alloys con- 
iaining not less than 97 per cent by weight 
of lead. 

(cj) all scrap of lead alloys containing not 
less than 10 per cent and not more than 75 
per cent by weight of lead. 

Secondly, maximum prices for copper, 
lead and zine were increased. But this new 
schedule was rendered out of date by a 
further Order issued in June increasing these 
maximum prices still further. Copies of the 
price schedule are contained in the amend- 
ing Order which may be ordered from H.M. 
Stationerv Office bv reference to Statutory 
Rules and Orders, 1946, No. 964 | 
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Fuel and Power in France 


Development of Lignite 


ONSIEUR E. G. VOIRET, Director 
M.:: the Municipal Laboratory at Lyons, 
suggests that France could solve all her 
fuel and power problems and provide other 
things as well by large scale rational de- 
velopment of her very extensive lignite 
resources. In recent issues of Chimie et 
Industrie he enlarges on this theme at some 
length and possibly in a somewhat optimistic 
vein. Nevertheless, the acute need for fuel 
in France and other countries is such that 
proposals which, in normal times, would be 
held unworkable, now merit serious con- 
sideration; and M. Voiret seems to present 
a plausible case—always provided the 
requisite plant is obtainable, 

He includes not only lignite but other 
low-grade coals and, indeed, a certain pro- 
portion of good coal. None of the last 
should, of course, be used in the wasteful 
manner of the past but employed to the best 
advantage in coke, gas, and chemical works, 
so that no part of the coal is lost and no- 
where is the atmosphere unnecessarily 
polluted, French lignite resources are 


probably by now fairly well known, ‘They 
have been frequently described, and the 
main point emerging from the author's 


interesting and rather detailed account is 
the extraordinary extent to which hitherto 
they have been ignored and neglected. In 
some cases they are contiguous with iron ore 
and other minerals, such as_ bituminous 
schists. The latter could often be worked 
in conjunction with lignite, even in the same 
shaft or workings, and would yield from 6 
to 10 per cent of fuel oil. 


Sources of Supply 


Some of the principal French 
deposits are these: 

(1) Fuveau Basin, containing more than 
1,000,000 tons in an area of 25,000 hectares 
in three or four seams of 4-8 metres thick, 
of very good quality, without excessive 
moisture or ash content. Pre-war output 
8-900,000 tons per annum. 

(2) Manosque or Basse-Durance Basin, in 
several comparatively thin seams over an 


lignite 


area of about 60,000 hectares, averaging 
6)-80,000 tons per hectare; interstratified 


with beds of bituminous limestone. 

(3) Bagnols-sur Cize, an immense form- 
ation of more than 30,000 hectares in 
Ardéche and Vaucluse, in fairly thick 
seams, but with rather high moisture and 
ash content, somewhat similar to the Ger- 
man lignites. Here again there are inter- 
layers of bituminous formations; but neither 
these nor the lignite have been much more 
than sampled. 


(4) Minervois Basin, near the Montagne 
Noire to the north of Narbonne, extending 
over 20,000 hectares in several seams, as 
yet hardly touched. 


(5) Landes area, containing several ex- 
tensive lignite deposits, some comparatively 
new, between Dax and the south of the 
Gironde. Ash is said to be only about 
5-6 per cent, with low sulphur content. 


(6) Paris area, another large ligniferous 
district covering four or five departments 
where the lignite-bearing Tertiary strata 
are much in evidence. Total thickness of 
lignite seams in some parts, e.y., Yonne 
valley, is up to 20 m, 

Other districts are also deseribed, from 
which it would seem that, apart from the 
Paris district, most of them are in the 
south and east. In addition to these, the 
author indicates several important coal beds 
in France only slightly, or not at all, 
developed. 

The basic principles on which these re 
sourees should be worked in the national! 
interest is the establishment of large cen- 
tral coking, gas and power stations in situ, 
for production of coke, gas, sulphur, tar, 
‘hemicals and fertilisers; and where possi- 
ble other minerals such as_ bituminous 
schists, iron ore, etc., should be developed 
in conjunction with these other enterprises. 
Transport of any of these or of the coal and 
lignites in the raw state should be elimin- 
ated or reduced to a minimum, which could 
be best achieved by establishing thermo- 
electric or power stations on the sites of the 
lignite or coal deposits. Another of 
M. Voiret’s ideas is that of distillation for 
production of sulphuruus gas yielding vola- 
tile products and liquid fuel together with 
coke. In the case of fuels of high ash con- 
tent, either coal or lignite, these could he 
used in connection with cement manufac- 
ture in which the ash could be incorporated. 
In other cases the principal products might 
be sulphur or nitrogenous fertilisers. 

The author cites the case of the Leuna 
works in Germany before the war, where 
some 60,000 tons of sulphur per annum were 
produced from lignite. If it be assumed 
that 50-60 million tons of lignite were 
utilised in these various ways in situ, all 
the national requirements in fuel, power, 
sulphur, and nitrogenous fertilisers, as 
well as other chemicals, could be met. As 
a corollary, it is suggested that since the 
gas produced would consist largely of hydro- 
gen, of which the calorific value is low, this 
could be separated out where conditions are 
suitable and ytilised for the many purposes 
for which hydrogen is now required, 
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SOUTH AFRICAN CHEMICAL NOTES 


(From our Cape Town Correspondent) 


GROUP of chemists at the Johannes- 

burg sewage disposal works at Cydna 
has been experimenting with the recovery 
of fat from sewage. The chemists estimate 
that if sufficient equipment is made available 
they will be able to produce more than 
100,000 lb. of soap a year. This is the first 
lime this experiment has been attempted ir 
South Africa. It has been undertaken as 
the result of the research of the bio-chemist 
in charge of the laboratory division of the 
Johannesburg City Council. He is assisted 
by a staff of 11 chemists, one woman micro- 
biologist, and two women technical assis- 
tants. Farmers may also soon benefit from 
the work of these chemists, as the Johannes- 
burgh City Council has voted £10,000 for 
experiments in the sterilisation of sludge to 
produce a safe fertiliser. 

The chemist in charge said that it was 
claimed that Johannesburg led the world in 
the utilisation of sludge gas. Last year thie 
chemists at Cydna produced their first 
sample of methyl alcohol from sludge gas. 

As a result of experiments carried out in 
Johannesburg a large firm has signed a 25- 
year contract with “the city council to use 
300,000 cu. ft. of sludge gas daily, from 
which half the amount of cyanide needed for 
the Rand gold mines will be produced, 


Ochre for Paints 

The war has dealt kindly with the ochre 
mines of the Riversdale district of the Cape. 
Their supplies to the paint and distemper 
factories of the world—particularly Britain 
—brought in £20,000 a vear ten years ago. 
Now the figure is octet £50,000. Possibly 
the market would have expanded still fur- 
ther if shipping difficulties had not ham- 
strung the industry for more than six years. 
Now th: leeway is being made up, as the 
South African product meets with a strong 
demand in the face of competition from 
Spain. Spain’s price is lower, but the 
South African product is held to be of 
superior quality. Two concerns are opera- 
ting the five mines which produce the 
Union’s supply, all of which are within an 
area about 12 miles by eight, near Albertinia. 
Much of the administration is carried on in 
Mossel Bay, and refining is done at Con- 
gella, Durban. Production was limited 
during the war, but, on the other hand, ex- 
ploration was stepped up, and large deposits 
were traced—sufficient to meet all demands 
for another 25 years—and more are still 
being found. The industry which used to 
employ all white labour, now finds non- 
European workers more suitable. 

Large deposits of china clay and kaolin 
are extracted, as well as supplies of Fuller’s 
earth. Silica rock, which overburdens the 


ochre, finds its way mainly to the Rand, to 
be used for furnace bricks. The industry was 
pioneered by a Bristol firm, through whose 
activity extensive quarrying was started 16 
years ago. The ochre is produced cheaply, 
for labour and transport charges are not 
high. It is easily quarried, and a high grade 
is maintained by hand picking, 
Linseed Oil Shortage 

The present shortage of paint in South 
Africa is likely to continue until February 
or March, when the first shipments of linseed 
oil from Argentina are expected to arrive 
in the Union, it was stated recently. The 
price of the Argentine oil will probably be 
high, and the price of paint may have to be 
increased. Hundreds of thousands of 
gallons of paint are needed not only for new 
buildings but for sprucing up buildings in 
preparation for the Royal visit. In the 
meantime, paint manufacturers are rationing 
their customers severely. ‘The price of delry- 
drated castor oil, which is being imported in 
place of linseed, has risen to as high as 
19s. 6d. a gallon. Its normal price is about 
12s. 6d. The Union formerly bought most 
of its linseed oil from India. Now India is 
exporting to Britain all the oil she does not 
use herself 

The prospect of completely eliminating 
tsetse fly from the Union in the near future 
were reasonably good, said Dr. R. du Toit, 
of Onderstepoort, when he described the 
results so far achieved with the spraying of 
DDT in the Mkuzi Game Reserve in North- 
ern Zululand. Some six weeks must elapse 
before the campaign, in which nine aircraft 
are being used to spread the DDT smoke, 
is completed. Dr. du Toit said the result 
so far had been an almost 100 per cent eli- 
mination of tsetse fly in the 40 sq. miles of 
fly-infested territory being sprayed. The 
degree of tsetse-fly infestation was measured 
by the weekly catch of the Harris fly-traps. 

When the spraying began on August 7, the 
catch of the traps had averaged between 600 
and 700 a week, but in a November week 4 
eatch of only 13 was recorded. The com- 
plete success of the campaign, however, de- 
pended upon its prolongation over a period 
of at least five months. This was because 
the pupae of the tsetse fly, lodged in the 
ground, were unaffected by DDT smoke. 
Repeated and regular spraying was necessary 
over a period sufficient to allow for the 
hatching of all pupae present at the time 
of the first application and for fresh deposits 
of larvae by flies which might have escaped 
previous applications. Only after the final 
spraying would it be known for certain 
whether the campaign had been so com- 
pletely successful as to warrant its exten- 
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sion. Practical difficulties would be encoun- 
tered in extending the campaign to other 
affected parts of the Union. For effective 
penetration of the bush the smoke had to 
be sprayed by aircraft flying at not more 
than 50ft. In these circumstances only 
tsetse flies inhabiting low bush country could 
be reached, and it would be necessary to 
devise some other method to deal with parts 
of the country where high trees and dense 
undergrowth prevailed. One method sug- 
vested for treating such country was the use 
of DDT smoke generators appropriately dis- 
persed on the ground. 


Goodwill Trade Mission 


One of the recommendations which the 
recent South African goodwill trade mission 
to the East and Central African territories 


intends to embody in its report is that the. 


Union Government should endeavour to 
establish ‘‘a general additional export 
quota *’ in essential requirements of adjoin- 
ing territories. The purpose of this quota 
will be to build up ‘‘ token deliveries ’’ in 
order to retain the commercial goodwill of 
those countries in Africa which, during the 
war, drew most of their chemical and other 
requirements from the Union. 





International Exhibition 


HE proposal to hold an international 

exhibition on a large-scale in London in 
the near future has attracted much support 
since it was recommended by a Government 
committee in December 1945. No inter- 
nation exhibition has been held in this 
country for seventy years. The Govern- 
ment, however, while it has not yet reached 
a decision, is becoming increasingly doubt- 
ful about the proposal. 

Meanwhile, the Royal Society of Arts— 
which, as the Society of Arts, took the 
initiative in promoting the International 
Exhibition held in Hyde Park in 1851—has 
joined in advocating the promotion of an- 
other ‘‘ and far greater exhibition in 1951 
to mark the centenary.’’ 

In order that, fuller consideration may be 
given to a question which the Society re- 
gards as “‘ urgent and of great importance,”’ 
the Society, therefore, has arranged a con- 
ference, to be held at its headquarters in 
John Adam Street, Adelphi, London, at 11 
a.m. on February 6, to discuss whether such 
an exhibition should be held in Hyde Park 
in 1951. Should the conference approve, 
the Government and the London local 
authorities would be approached. 

Invitations to the conference have been 
sent to 165 organisations, accompanied by a 
letter signed by the president of the Royal 
Society of Arts, Viscount Bennett, and by 
a memorandum recounting the steps already 
taken to advance the project. ; 
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Institution of Chemical 
Engineers 
_N.W. Branch Annual General Meeting 


HE second annual general meeting of 

the North-Western Branch of the Insti- 
tution of Chemical Engineers was held in 
Manchester on January 3. The members 
were welcomed in the conference room of 
the Town Hall by the Lord Mayor of Man- 
chester, Alderman T. H. Adams, J.P. 

The annual report showed that the branch 
is still flourishing and growing steadily in 
numbers and prestige. The branch started 
off with a membership of 300, but this figure 
has now risen to 406, made up of 81 mem- 
bers, 178 associate members, and 147 gradu- 
ates and students. Enthusiastic support 
was given to meetings held during the year 
at the College of Technology, Manchester, 
while a visit was also paid to Lever Bros.’ 
works at Port Sunlight in July. During 
the year the hon, secretary of the branch, 
Mr. Rees Jones, was elected a member of 
Council, and Messrs. C. H. Bowden, H. 5. 
Pink, and W. S. Norman were elected to 
the Board of Examiners. Arrangements 
are being made to hold a three-day refresher 
course in chemical engineering in Manches- 
ter this year. 

After the meeting Mr. C, E. Rowe read 
a paper on ‘‘ A Plan for Process Develop- 
ment,’ which gave rise to much discussion 

A dinner and dance was held in the even- 
ing at the Midland Hotel. Mr. J. McKillip, 
chairman of the branch, received the mem- 
bers and guests (among whom was the 
Kditor of THE CHEMICAL AGE) before dinner. 
A toast to the city and port of Manchester 
was proposed by Sir Ewart Smith. 

Replying to this, the Lord Mayor of Man- 
chester hinted that the Gevernment may 
one day inquire into the possibilities of 
Nationalising the chemical industry. 

Among those present at the dinner were 
Viscount Leverhulme, Dr. C. J. T. Cron- 
shaw, Dr. F. C. Toy, and Mr. C. H. Cremer, 
president-nominee of the Institution of 
Chemical Engineers. 





Clay Minerals Research 

The first meeting of the Mineralogical 
Society's Clay Minerals group is to be held 
at the Geological Society’s room, Burlington 
House, Piccadilly, on Friday, January 24. 
It will consist of two sessions, a morning 
session starting at 10 a.m., and an after- 
noon session starting at 1.50 p.m. The aim 
of the meeting is to present an overall pic- 
ture of clay mineral work at the present 
time. Various papers will be read, and will 
be followed by a discussion. Dr. D. M. C. 
MacEwan of the Rothamsted Experimental 
Station, Harpenden, Herts., welcomes in- 
quiries from those interested in this meeting. 
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Coal Allocations 
New System for Industries 


NEW system of allocating coal to in- 
dustry during the next six ‘‘ critical ”’ 
weeks has been announced. 

As from January 20, smaller allocations 
will be made but these will be quantities 
such as, subject to unavoidable transport 
difficulties, firms can reasonably expect to 
receive. Hitherto, firms have often received 
only 50 per cent of their allocations. In 
the case of some firms, there will be small, 
in other cases considerable, reductions in 
their allocations; but it is to be understood 
that the reductions will be in the alloca- 
tions, not necessarily in the actual amounts 
delivered. 


Provision is made for special additional 
supplies to firms engaged on work of 
national importance, the priority of which 
is to be decided regionally. 


Electricity power stations are to be given 
an absolute priority. 





Million Tons More Coal 


An increase of a million tons in coal 
output during the Christmas and New Year 
holiday weeks is recorded in the November 
review of the coal industry issued by the 
Ministry of Fuel and Power, which in 


cludes preliminary figures for December. 
Cencurrently, however, consumption in- 
creased * alarmingly,’’ electricity works 


aulone in the Christmas week using 33 per 
cent more than in the corresponding period 
in 1945. Total output in 1946 of saleable 
deep mine and opencast coal is expected to 
he 189,300,000 tons (1945, 182,772,700 tons) 
and total consumption, home and export, 


193,350,000 tons. 





Output of Soda-Ash Falls 


Following complaints of the inadequate 
fuel supplies to I.C.I. works, it is announced 
that 100 per cent coal supplies are to be 
restored. 
Wallerscote, Northwich Works of I.C.I. 
Alkali Division—which supplies most of the 
soda ash and caustic—was once more in 
production, the low output was affecting 
dependent industries. According to Mr. 
J. K. Batty, divisional secretary, the divi- 
sion had been producing less than 50 per 
cent of its normal output. The Allied Asso 
ciation of Bleachers, Dyers, Printers, and 
Finishers sent a telegram on January 7 to 
Mr. Shinwell, pointing out that 300 textile 
finishing firms are seriously handicapped by 
curtailment of soda ash. 


It was stated that, although the 
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Rising Wholesale Prices 
Oils and Metals Lead 


HEMICALS and oils show by far the 

largest price increase in the table of 
commodity price indices for December ac- 
cording to the Board of Trade Journal. A 
price increase of 5.5 per cent is shown in 
this group by comparison with the November 
figure—9.9 per cent higher than in Decem- 
ber, 1945, and 67.5 higher than in 1938. 'This 
appreciation is the result principally of un 
increase of £30 10s. per ton (63 per cent) 
on December 1 in the price of crude palm 
kernel oil and of £28 per ton (48 per cent) 
on December 8 in the price of refined 
groundnut oil—the first price changes since 
1943. The index number for the group is 
now 168.6 as compared with 144.2 the pre- 
vious year (1930 = 100). 

The second largest rise in commodity 
prices was registered by non-ferrous metals : 
+ 2.8 per cent in December and 90.1 per 
cent higher than in 1938. This represents 
the price increase of copper, zinc, and brass 
which came into effect on November 13 and 
was not included in the November index. 
Electrolytic copper, copper wire, and solid 
drawn copper tubes rose on the average by 
6 per cent, 5 per cent, and 4 per cent, res 
pectively. Zine and brass also advanced 
about 4 per cent. 





Obituary 


Dr. ARTHUR JACQUES, who has died at the 
age of 59, was superintendent of Chorley, 
Royal Ordnance Factory, prior to which lh 
was in charge of the explosives and chemi- 
eal branch at Woolwich, 


Mr. W. F. Btatir, Scottish sales repre 
sentative of A. Boake Roberts and Co., Ltd., 
died in hospital in Lahore on December 28. 
Mr. Blair, who had been with the company 
since 1926, had travelled extensively on its 
behalf throughout the world, particularly 
in the Far East. Last year he undertook a 
further visit to India and was taken ill while 
in Lahore. 


Mr. ALEXANDER A. INGRAM, formerly 
assistant manager, with Ogston & Tennant, 
Ltd., soap manufacturers, Aberdeen, has 
died at his home there. He joined the firm 
in 1892 and became assistant manager in 
1941, retiring more recently. 





The Department of Agriculture estimates 
that the principal producing countries will 
export 2990 thousand short tons of fats, oils 
and oil seeds this year, compared with an 
average of 6511 thousand during the 1935- 
1939 period. 
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MANAGEMENT PROBLEMS 


In order to assist subscribers in the solution of their management problems we 
invite questions relating to such matters as accounting, costing, control of plant and 


materials, office methods, income tax, etc. 


Correspondents will be answered under 


initials but should give their names and addresses which will not be published, and 
when documents of any kind are sent to us they should be copies only, as they cannot 
be returned. Letters should be addressed to the Editor. 


Patent Law 


Query.—‘‘ Could you advise me whether 
recommendations for patent law reform 
have been submitted, and if so whether such 
recommendations are available in book 
form ?’’—T.V. 


Reply.—Part I of the memorandum of 
evidence prepared by the Joint Chemical 
Committee on Patents (consisting of repre- 
sentatives of the various chemical bodies 
interested) was submitted to the Board of 
Trade in September 1944, and Part II, 
covering wider aspects of patent law re- 
form, was submitted in June 1946. Copies 
of the memorandum can be obtained from 
the Association of British Chemical Manu- 
facturers, 

Query.—‘‘ I have been requested by the 
Inspector of Taxes to furnish an income tax 
account, and I am enclosing a copy of my 
profit and loss account covering the past 
year’s operations. Could you suggest how 
the adjustments, if any, should be made ?’’— 
D.O. 


Reply.—-The figure of net profits shown in 
the profit and loss account will not be 
accepted by the income tax authorities for 
the purpose of computing the balance of 
taxable profit under Schedule D, as certain 
items have been charged that are not 
allowed to stand as deductions. All normal 
expenses and business charges are allowed. 
but no items of the following nature can 
stand :— 

(a) The cost of alterations, additions, ex- 
tensions or improvements to the business 
premises, 

(b) The cost of installing new or addi- 
tional enginés and boilers. 

(c) Sums which have been written off the 
book value of any asset or section of plant 
to cover depreciation. Although obsoles- 
cence and decline of capital value consti- 
tute definite charges against profits, tax- 
payers are only granted wear and tear 
allowances intended to cover those parts of 
the assets which have actually been worn 
out in the process of earning profits to be 
taxed, and this allowance must be claimed. 

(d) Private drawings, including’ the 
salaries of partners, interest on capital, and 
payments made to inactive partners. 

(e) Expenses of a personal nature, or not 
directly connected with the business. 


Stock Ledger Cards 

Query.—‘‘ We purchase most of our 
material in bulk, it being unloaded in the 
open and then transferred to the stores 
located in the process building where it is 
weighed. The store bins are of equal size, 
and this enables the quantities on hand to 
be readily determined and at the same time 
affords a check on the accuracy of the fore 
man’s reports, but we are anxious to adopt 
a stock ledger card system, mainly for cost- 
ing purposes , , .’—S. & F. 

Reply.-—Stock ledger cards used in con- 
nection with bulk orders are usually dividec 
into three sections, one for the individual 
orders, another for the outstanding orders. 
and the third for the stock, and pen-and- 
ink methods are being gradually reduced }\ 
the use of accounting machines. The order 
forms may be provided with columns for 
recording the pick-up, order number, the 
receipts, the balance of the order, and tlie 
date, in which case the individual order; 
section of the ledger card should be ruled 
accordingly in order that the particulars 
can be printed on both the statement and 
ledger card at one operation, Upon the 
receipt of material constituting part of an 
order, the item would appear in the receipts 
column of the order form and ledger cards, 
and would go into the balance of order 
column in the form of subtraction from the 
pick-up, and the outstanding orders section 
of the ledger card would then be balanced, 
as also would the stock section. When 
material is issued, only the stock section of 
the ledger card would be affected, and it 
is a simple matter to enter the items and 
extend the new balances. 


Share Application and Allotment 
Entries 

Query.—‘‘ As perhaps vou are aware, we 
are increasing our capital by the issue of 
new preference shares. The application 
forms Lave been sent to our bankers, and 
when the lists come back we shall send out 
the letters of allotment and letters of regret, 
aud we are wondering if it is possible for 
you to supply us with information regard- 
ing the customary method of entering up 
the amounts due on application and allot- 
ment in the books.’’—T.H.A, 

se eee of the share _ capita! 
should be kept in share books, the private 
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ledger containing accounts which sum- 
marise the share ledger entries. The 


amounts due on application and allotment 
are usually entered in a special book from 
which they can be posted to the share- 
holders’ accounts, and the application en- 
tries are made in the following order: The 
first entry will represent the total of the 
amounts per share due on application for a 
definite number of specified shares of a cer- 
tain amount each, this being credited to the 
share capital account and debited to the 
application account. The total cash re- 
ceived as application money is then posted 
from the debit side of the cash book to the 
credit side of the application account, The 
latter will have to be adjusted if the shares 
have been over-subscribed, otherwise the 
credit side would exceed the total of the 
debit side, and amounts representing cash 
paid in excess should be debited and posted 
to the credit side of the allotment account. 
The total sum returned to applicants with 
letters of regret should be posted from the 
cash book to the debit side of the applica- 
tion account. The total of the amounts per 
share due on allotment should be credited 
to the share capital account and debited to 
the allotment account, the cash received on 
allotment being then posted from the cash 
hook to the credit of the allotment account. 
If the shares have still been oversubscribed, 
the allotment account will have to be 
adjusted by transferring the excess to the 
cal] account, 


Quality Control 


Query.—‘* Planning in chemical engineer- 
ing covers a very wide field, and, of course, 
process planning demands a_ considerable 
degree of specialisation, and while a 
machine adjustment will sometimes rectify 
matters it seems to me that no amount of 
engineering effort can reduce random varia- 
tions in quality, short of a complete change 
of process. As this is really a statistical 
problem, could you devote a little space to 
the subject of quality contro] in general ?’’— 


Reply.—To be in a position to decide 
whether a particular part fails to reach a 
specified quality involves the taking of 
measurements in accordance with a definite 
plan. This emphasises the need for keeping 
process inspection records for the guidance 
of the control engineers, and as a distinc- 
tion must be drawn between chance causes 
of variability—upon which no effort can 
have much influence—and variability due to 
the presence of controllable causes, there 
would have to be a segregation of types. 
Variability in such matters as_ tensile 
strength, resistance, hardness, etc., may be 
determined by reference to a basic standard, 
and the limits can be specified, so that by 
measurements on a _ series of pieceparts 
which have been produced under the same 
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conditions the production engineer can 
decide what methods are justified to elimi- 
nate the causes of variation. A good chart- 
ing system frequently brings improvements 
in quality and substantial reductions in 
costs, and during a process it is possible to 
maintain a record indicating the limits 
decided on the basis of prior data, and the 
average for each sample, with points charted 
to reveal the need for action, A simple 
form of chart would lay down the level to 
be aimed at, the upper and lower control 
limits, and the upper and lower engineer. 
ing limits, and this should be sufficient to 
reveal any persistent upward or downward 
trend, 


Machine Depreciation 


uery.—‘‘I am finding it difficult to 
decide the amount to be written off machines 
to cover depreciation, and should like to 
start keeping detailed equipment records 
Would you help me in this matter, and in. 
dicate a simple pattern of record which 
would enable me to refer to the details of 
any particular machine ?’’—G.L. 

Reply.—Machine records may consist of 
cards kept in a drawer, where they can 
easily be maintained in position by means 
of a steel rod or other similar device, and a 
detailed description of each unit may he set 
down at the top of the card, sufficient space 
being reserved for showing the cost of 
acquisition, transport charges, installation 
expenses, and the periodical valuations. 
The records may include such particulars as 
the location, a description of any attach- 
ments or devices, the maker’s name and 
number, the size, weight, etc., and on the 
back of each card may be entered the 
amount of depreciation written off, and the 
cost of any additions or improvements. 


U.K. Tin Position 


Stocks Increase during November 

RISE in the stocks of tin ore in the 
A tite Kingdom during November is 
reported by the Ministry of Supply. Stocks 
at the end of the month totalled 9253 tons, 
as compared with 7727 tons on November |! 
and 8052 tons at the beginning of October. 

There was, however, a drop in stocks of 
tin metal held by the Ministry from 10,919 
tons at the beginning of November to 8464 
tons at the end of the month, while con- 
sumers’ stocks on November 30 were calcu- 
lated at 4090 tons and reported at 3603 tons, 
as against 4274 tons on the first of the 
month, 

For the third successive month, no 
arrivals of tin were reported. Production 
during November amounted to 1897 tons. 

Deliveries of tin to United Kingdom con- 
sumers totalled 2217 tons and, for export, 
238 tons. Consumption of the metal by 
consumers amounted to 2401 tons, 
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NEXT WEEK’S EVENTS 


TUESDAY, JANUARY 21 


Institute of Welding (Hastern Counties 
Branch). Mr. R. G. Braithwaite: ‘‘ Struc- 
tural Welding Problems *’ and Bailey Bridge 
construction film. 

Electrodepositors’ Technical Society. 
Northampton Polytechnic, St. John Street, 
Clerkenwell, London, E.C.1, 5.30 p.m. 
Mr. G. E. Gardam: *‘ Smoothing Action as 
a Mechanism in Bright Nickel Plating.’’ 

Society of Dyers and Colourists (Man- 
chester Section). 6.30 p.m. Mr. G. §8. 
Egerton: ‘‘ Action of Light on Dyed 
Textiles. ”’ 

Society of Chemical Industry (Agricultura! 
Group). Royal College of Science, London, 
S.W.7, 2.30 p.m. Dr. F. H. Malpress: 
‘Use of Hormones in Animal Husbandry.”’ 

Institute of Physics (Scottish Branch). 
The University, Edinburgh. Prof. P. I. Dee: 
‘ Photography of Atomic Tracks.’’ 


Hull Chemical and Engineering Society. 
Church Institute, Albion Street, Hull, 
7.30 p.m. Mr. W. F. Archibald: ‘‘ Calcium 
Carbide Manufacture.’’ 


WEDNESDAY, JANUARY 22 


Association of Tar Distillers. 
2.30 p.m., A.D.T. general meeting. 


Society of Dyers and Colourists (Midlands 
Section) . Victoria Hotel, Nottingham, 
‘p.m. Mr. C. 8S. Turner: ‘ Shortcomings 
of Dyeing Industry in Relation to Laundries, 
etc.’” 

British Association of Chemists (Birming- 
ham Section). Chamber of Commerce, Bir- 


Leeds. 


mingham, 7 p.m. Mr. R. E. Essery: 
‘* Industrial Fermentations. 


THURSDAY, JANUARY 23 


Association of Tar Distillers. Leeds, 
Y a.m., B.R.T.A. Finance Committee; 
10 a.m., B.R.T.A. Managing Council. 

Chemical Society. Liverpool University, 
Chemistry Lecture Theatre, 5 p.m. Prof. 
H. A. Krebs: ‘‘ Metabolic Cycles.’’ Univer- 
sity College Swansea, 6 pm. Mr. E. J. 
Bowen: ‘‘ Absorption of Light.”’ 


Institute of Chemistry (Bristol and S.W. 
Counties Section). Bristol University, 
5.30 p.m. Dr. T. Malkin: ‘* Review of 
X-ray Work on Long Chain Compounds.”’ 
Manchester and District Section: Engineers’ 
Club, 17 Albert Square, Manchester, 7 p.m. 
Prof. T. P. Hilditch: ‘* Fat Shortages and 
Fat Substitutes.’’ 

Mineralogical Society. 
of London, Burlington House, Piccadilly, 
London, W.1, 5 p.m. General meeting. 


Society of Chemical Industry (Edinburgh 
and East of Scotland Section). Mr. F. A. 
Scholefield: ‘‘ Edmund Knecht’ (Jubilee 
Memorial Lecture). 


Geological Society 


FRIDAY, JANUARY 24 


Institute of Fuel (Scottish Section). Royal 
Technical College, Glasgow, 5.45 p.m. Mr. 
H. Bannister: ‘‘ Determination of Dryness 
Fraction of Steam and Disadvantages of 
Wet Steam.’’ 


Chemical Society. Marischal College, 
Aberdeen, 7.30 p.m. Dr. D. P. Cuthbertson: 
‘* Metabolism of Proteins and Amino Acids.’’ 





‘¢ Britain Can Make It ”’ 
Further Exhibition Envisaged 


HE ‘“ Britain Can Make It” exhibi- 

tion, during its 14 weeks’ duration at 
the Victoria and Albert Museum, London, 
S.W., proved a success. This was made 
clear at a Press conference held by the pro- 
moters, The Council of Industrial Design, 
in London last week. Would-be exhibitors 
were 1000 more than were represented at 
the last B.I.F. Although the purpose of 
the exhibition was to foster and publicise 
good design in the various industries from 
Which the 5259 exhibits were chcsen, not 
primarily to promote new business, the 
volume of business offered by overseas trade 
visitors reached embarrassing proportions 
and many undertakings not exhibiting 
benefited from the surplus of the orders 
directed from the exhibition to the appro- 


priate industries. Of the total of 1,432,369 
persons who passed through the turnstiles, 
42,300 were known to have been commer- 
cial buyers, and there must have been 
several thousand more of whom there was 
no record; and 7106 trade buyers from over: 
seas contacted the Council’s Trade I:quiry 
Section. They came from 67 countries and 
more than 25 per cent of them from Empire 
countries. Unofficial estimates of the 
volume of orders vary from £25 million to 
£50 million. ‘‘ It is impossible to give any 
reliable estimate of the real figure,’’ say the 
organisers. 


The 


Council announced its _ intention 
of organising further ‘ Britain Can 
Make It’’ exhibitions and in the mean- 


while will arrange, in co-operation with the 


Federation of British Industries, local 
“ Design Weeks’ in Provincial centres, 


serving on a small scale the same objects as 
the Lendon exhibition. 
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Personal Notes 


Sirk EDWIN NOEL PLOWDEN has been ap- 
pointed a director of British Aluminium 
Co., Ltd, 

Mr. Forrest HEwiT has been re-elected 
chairman of the Chemical and Allied Trades 
Section of Manchester Chamber of Com- 
merce. 


Mr. JOHN R. Dovuctas has retired from 
the service of T. & H. Smith, Ltd., of Edin- 
burgh, chemical manufacturers, after 44 
years’ service. 

Mr, H. HawortuH, formerly the firm’s 
representative for south-east Lancashire, 
has taken over the position of chief buyer 
with Vitax Fertilisers, Burscough Bridge, 
Ormskirk. 


Mr. F. W. OSBORN has become manager 
of the Midland branch of the British 
Aluminium Co., Ltd., in place of Mr. C. G. 
Pountney, who resigned from the staff last 
month. 


Sirk FREDERICK BAIN, M.C., who has been 
nominated president of the Federation of 
British Industries, to succeed the retiring 


Sir 
Frederick 
Bain, M.C. 





Clive K.B.E., 


president, Sir 
C.M.G., is deputy chairman of the Associa- 
tion of British Chemical Manufacturers. He 
was appointed deputy-president of the 


Baillieu, 


F.B.1. last February. Deputy chairman of 
Imperial Chemical Industries, Ltd., Sir 
Frederick was, during the war, chairman of 
the Chemical Control Board, Ministry of 
Supply and also chairman of the Chemica! 
Planning Committee of the Ministry of Pro- 
duction. During the 1914-18 war he saw 
active service as captain in the Gordon 
Highlanders, gaining the Military Cross; 
and later, he became deputy-director of 
Chemical Warfare Supply at the Ministry of 
Munitions. A_ knighthood was conferred 
upon Sir Frederick in the New Year Honours 
list of 1945, following his work as chairman 
of the Chemica] Control Board. 
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Mr, C. A. MASTERMAN, M.A., F.R.1.C., 
M.Inst.Mech.E., M.Inst.Gas E., M.Inst.H. 
and V.E., has resigned as chief technical 
officer to the Gas Light & Coke Co. 

On his retirement from the chairmanship 
of the British Gas Council, Mr. A. KE. 
SYLVESTER has been elected president. 
COLONEL H. C. SMITH succeeds him as 
chairman of the executive board. 


Sir ALFRED EGERTON, M.A.,_ B.Sce., 
K.R.I.C., F.R.S., Professor of Chemica! 


Technology at the Imperial College of 
Science and secretary of. the Royal Society, 
is in hospital in Switzerland following an 
accident. 

Mr. W. C. F. HESSENBERG, chief officer of 
the Liaison Department of the British Noun- 
Ferrous Metals Research Association, has 
been appointed chief of the Mechanical 
Working Division of the British Iron and 
Steel Research Association. 

Dr. H. H. Hopeson, of Huddersfield 
Technical College, has been awarded the 
Gold Medal of the Society of Dyers and 
Colorists for outstanding services to the 


Society and for contributions to organic 
chemistry in relation to the dyestuffs 


industry, 

Mr. DoNnALD Hicks, M.Sc., F.R.1.C., an 
associate member of the Institute of 
Chemical Engineers, and member of the 
[Institute of Fuel, has been appointed by the 
National Coal Board as Director of Scienti- 
fic Control under the scientific member. Mr. 
Hicks has been with the Department of 


Scientific and Industrial Research since 
1924. 
Mr. E. C. QUILL, a director of Kemball, 


Bishop and Co., Ltd., Crown Chemical! 
Works, London, E.3, which he joined as a 
junior forty-five years ago, has retired owing 
to ill-health. He was elected to the board 
in 1941. Mr. W. W. Murr, for many years 
secretary to the company, now vacates that 
position, on being elected a director and 
fulfilling the office of commercial manager. 


Dr. C. A. THOMAS, whose election a: 
president of the American Chemical Society 
was recently announced, is a vice-president 
and technical director of Monsanto Chemi- 
cal Co., the American associate company of 
Monsanto Chemicals, Ltd. One of the prip 
cipal scientists concerned in the develop 
ment of atomic energy and the atomic bomb, 
Dr. Thomas had charge of the final purifi- 
cation and mptallurgy of plutonium—the 
94th element—produced at the Tennessee 
laboratories of the Monsanto Co. Among 
his earlier achievements was research result. 
ing in production of tetra-ethyl lead. He 
was one of five co-authors of ** A Report on 
the International Control of Atomic 
Energy,’’ while his ‘‘ Anhydrous Aluminium 
Chloride in Organic Chemistry ’’ has be- 
come a standard work. 
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Home News Prems 


The Transatlantic radio-telephone service, 
inaugurated in January, 1927, celebrated its 
twentieth “* birthday ’’ last week. To-day, 
32 countries can be reached by radio- 
telephony from Great Britain. 


A new gasholder for the Newcastle and 
Gateshead Gas Company which has taken 
two years to build, is expected to be com- 
pleted shortly. Costing £115,000, it will 
increase the company’s storage capacity by 
3,000,000 cu. ft. 


4 visit to the works of the Dunlop Rubber 
Co., Ltd., at Fort Dunlop was paid by a 
party of students, attending a vacation 
course 1n Birmingham, from Brazil, British 
West Africa, British West Indies, Ceylon, 
Cyprus, Egypt, Finland, Holland, India, 
lran, Italy, Luxembourg, Sudan and Trans- 
jordan. The course was arranged by the 
British Council. 


That 750,000 tons of coal would be saved 
annually if all the power now produced in 
Lancashire’s cotton mills by steam engines 
were provided by electrical power from 
public supply was the claim of Mr. W. E. 
Swale, M.I.E.E., Assoc.M.Inst.C.E., when, 
on behalf of the British Electrical Develop- 
ment Association, he addressed the Lanca- 
shire Section of the Textile Institute in 
Manchester. His subject was ‘* Public 
Klectricity Supply and the Textile 
Industry.’’ 


One English oil well—at EKakring, Not- 
tinghamshire—is capable of yielding 12 tons 
of oil a day. This is revealed in a review 
by Mr. P. L. Rumsby in the bulletin of 
the Imperial Institute in which he records 
that English production since 1938 totals 
about 440,000 tons of good quality oil, of 
which 430,000 tons came from the Notting- 
hamshire area where there are six oilfields. 
Two more are in Lancashire and Scotland. 
Good coal deposits have been found in the 
process of boring. 


First fruits of the initial year’s work bv 
B.B.T.R.O. (British Export Trade Research 
Association) show that some 600 overseas 
inquiries and research projects were success- 
fully carried out, among them an _ investi- 
gation for Messrs. Reckitt and Colman 
(Overseas), Ltd., into prospects for disin- 
fectants in France, which. said a director 
of Messrs. Reckitt and Colman, ‘ showed 
special opportunities of which they hoped 
to take full advantage in their marketing 
plans.’ The Association of British 
Chemical Manufacturers have recently be- 
come affiliated members of B.E.T.R.O. 


Three employees of Plasticraft, Ltd., 
Jubilee Close, Townsend Lane, Kingsbury, 
London, N.W.9, were reinstated with effect 
from December 31, 1946, as a result of an 
appeal to the National Arbitration Tribunal. 


A six-day week in place of the present 
seven-day week for shale oil process workers 
has been suggested by Scottish Oils, Ltd., 
and endorsed by the Executive Committee 
of the National Union of Shale Miners and 
Oilworkers. This suggestion has been ap- 
proved by all but two of the branches. The 
new week will probably come into operation 
shortly. 


An increase of rather more than 7 per 
cent in the price of tungsten ore of standard 
grade, from 70s. to 75s. per unit of WO, 
delivered, is announced by the Ministry of 
Supply. Price of special high-grade 
scheelite (WO, minimum 68 per cent, tin 
molybdenum maximum 0.10 per cent) is 
now 80s. per unit WO, delivered. ‘The new 
prices became effective on January 1. 


A bomb one thousand times as effective 
as that dropped on Nagasaki could be made 
if science could develop a method of using 
hydrogen instead of uranium for atomic 
energy. So stated Professor M. L. KE. 
Oliphant, of Birmingham University, speak- 
ing in Australia. He revealed that scientific 
research was now progressing towards the 
combination of hydrogen with helium to 
create a heavier substance. If successful, 
he said, this would enable  ‘ deadlier "’ 
atomic weapons to be created. 


For factory sports officers a one-week 
course is to take place from March 22-29 


at the national recreation centre of the 
Central Council of Physical Recreation, 
Bisham Abbey, Berkshire, the purpose 


provide guidance in up-to-date 
methods of organising physical recreation 
in factories. The inclusive cost will be £5, 
and firms are invited to send suitable men. 
Inquiries should be made to the Organising 
Secretary. C.C.P.R., 6 Bedford Square, 
London, W.C.1. 


The future of German industry has been 
under discussion between Mr. Ernest Bevin 
and Mr. J. B. Hynd, Minister in Charge of 
Administration in the British zone, including 
the proposed nationalisation of the main 
industries. The Government is expected 
shortly to announce plans to prevent the 
formation of cartels; one measure will 
probably be an order, similar to that already 
announced by the United States Govern- 
ment, prohibiting any German firm from 
employing more than 10,000 workers. 


being to 
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Overteas Nlews Srems 


The international accord on German- 
owned patents has now been accepted by 
25 countries, in addition to Great Britain. 


A pilot plant for the production of Gam- 
mexane (666) has been established in the 
U.S.A. by E. I. du Pont de Nemours & Co. 


Denmark is to receive pig-iron, chemicals, 
common salt and glass from Holland under 
a supplementary trade agreement signed in 
Copenhagen at the end of December, 1946. 


Thuringia has resumed the export of indus- 
trial and medical glassware and of pharma- 
ceutical products, considerable quantities of 
which have recently been sent to Switzerland 
in return for consumer goods. 


Oils of all kinds were by far the largest 
of British India’s imports in the 12 months 
ended March 31, 1946, valued £60 million, 
as in the previous 12 months. The value of 
imports of chemicals, drugs and medicines 
was also unchanged at £8 million. 


For construction of a penicillin plant in 
Rome, a credit of 350,000,000 lire has been 
authorised by the Italian Government, The 
machinery is to be provided by U.N.R.R.A.., 
and the drug will be marketed through the 
private trade. 


The most modern petroleum driller to go 
to South America has been purchased in 
the U.S.A. by the Argentine State Oilfields. 
It is a three-motored, six-cylinder Diesel 
engine of 1680 h.p. and cost about £150,000. 
It is claimed to be capable of drilling more 
than 10,000 ft. 


The recent Italian trade mission to London 
is to be followed up by a further visit from 
its leader, Signor Mascia, states a Rome 
report. The purpose of this further visit 
is understood to be the signing of a trade 
agreement and the setting up of a permanent 
Anglo-Italian trade committee. 


Renewed activity is reported in New- 
foundland’s metallic ore and concentrates 
industries and shipments of iron ore from 
the Bell Island mines are moving to the 
U.K. regularly. Production figures for the 
nine months to September, 1946, were: 
iron ore, 931,000 tons (968,000 in the whole 
of 1945). of which the U.K. took 487.000 
tons; copper concentrates, 12,100 tons: lead 
concentrates, 28,000 tons: zinc concentrates. 
70,000 tons. All were slightly less than the 
1945 figures. Fluospar from one plant in 
the same nine-months period totalled 12,000 
tons, against 20,000 tons in the 1945 period. 


Under a new Polish-Norwegian trade 
agreement, Poland will export coal, coke, 
zinc-ore and chemicals. 


In Belgium, the shortage of soda threatcns 
the closing down of several ovens: 
exports have been curtailed and shipments 
go only to Holland and the Belgian Congo. 


glass 


The Argentine Government is reported to 
plan increasing the price of quebracho to 
about 8 cents a pound and setting export 
quotas for each importing country. 


Steel output in the United States in 146 
was 17 per cent below that of 1945. Accord- 
ing to the American Iron and Steel Institute, 
the mills produced 66,364,000 tons last year, 
as against 79,702,000 tons the previous year. 


In Bihar Province, which is believed to 
contain about 80 per cent of India’s mineral 
wealth, iron and steel plants and _ shellac 
factories are to be established under a five- 
year plan. 


In Sweden, a new company has recently 
been established to produce and sell chemical 
apparatus. It is a joint venture of the A/B 
Uddeholm and the A/B Svenska Metallverken 
in co-operation with Danish experts. Opera. 
tions are to begin shortly. 


Switzerland’s exports of chemical and 
pharmaceutical products totalled 38.5 million 
francs in November, a decline by i.1 million 


francs since October. While exports of 
pharmaceutical goods and aromatics 


declined, exports of industrial cheinicals and 
dyes showed increases. 


Output of penicillin in the United States 
during October reached 2,700,000,000,000 
Oxford units, as compared with 
675,000,000,000 units in October, 1945, and 
230.000.000.000 units in October, 1944. This 
striking increase is largely attributed to the 
introduction of a new mould strain in the 
production process and to expanded produc- 
tion facilities. 


Good prospects of expansion of British 
exports to Northern Algeria are indicated 
in a survey by H.M. Vice-Consul in Algiers 
(Board of Trade Journal, January 11), 
which notes that France, normally the source 


of most Algerian imports, which are now 
generally free from customs tariff, cannot 
adequately supply Algerian needs. Products 


which Algeria sought principally from Great 
Britain and Empire countries in 1946 in- 
cluded chemicals of all kinds, ferrotitanium, 
naphthalene, benzene, toluene and xylol. 
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Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
therein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in Ss its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The following 
Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 

BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION, London, N.W. 
(M., 18/1/47.) December 12, nine land 
registry charges, to Midland Bank Ltd., each 
securing all moneys due or to become due 
to the Bank; respectively charged on 14, 
16, 15 and 20 Euston Buildings, 1 to 6 Reg- 
nart Buildings, Euston Street, 81, 83, 87 
and 89, 91, 93, 95, 97, 101 and 103 and land 
and buildings and back of 93 to 108, all 
Kuston Street, and 22 Euston Buildings, 
George Street, N.W. *Nil. July 1, 1946. 

LANGLEY ALLOYS, LTD. (Bucks.). 
metal smelters, etc. (M., 18/1/47.) Decem- 
ber 5. £25,000 third debenture to Pearl 
Assurance Co., Ltd.: general charge (sub- 
ject, etc.). *£6,000 (Bankers) and £100,000. 
November 30, 1945. 


Satisfactions 


JOHN PRENTICE (LONDON), LTD., 
manufacturers of chemical products. (M.S.., 
18/1/47.) Satisfaction December 17. of 
debentures registered March 7, 1945. to the 
extent of £200. 

PLASTILUME PRODUCTS, LTD., High 
Wycombe, acetate moulding manufacturers. 
(M.S., 18/1/47.) Satisfactions December 18 


of debentures registered March 1, 1940. and 
July 12, 1941. 


$$ 


Company News 


The nominal capital of Cabas Chemical 
Co, Ltd., Church Hall, Main Road, Little 
Clacton, Essex, has been increased bevond 
the registered capital of £100 by £900 in 
£1 ordinary shares. . 


The nominal capital of British General 
Manufacturing Co., (1941), Ltd., chemical 
manufacturers, etc., 14/18 High Holborn, 
London, W.C.1, has been increased beyond 
the registered capital of £750 by £4250 in 
{1 ordinary shares. 

Birmid Industries, Ltd., states the chair- 
man, Mr. C. C. Maundslay, in the annual 
statement, is negotiating with the Govern- 
ment for the acquisition of war-time plant 
and bmldings to meet demands for increased 
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sé 


output, ‘‘ which are now and are likely to 
continue far in excess of pre-war levels, both 
in volume and value.’’ 


New Companies Registered 


Harcourt Chemical Co., Ltd. (426,273).— 
Private company. Capital £2000 in 2000 
shares of £1 each. Manufacturers of and 
dealers in chemicals, detergents, etc. Di- 
rectors: W. Toomey; D. Toomey. Registered 
office: 2a, Shaftesbury Parade, Harrow. 

Dead Cert Trap Co., Ltd. (427,240) .— 
Private company. Capital: £4000 in 4000 
shares of £1 each. Pest exterminators, 
manufacturing. chemists, etc. Directors : 
H. Altham; W. Hobson. Registered office: 
388 Borras Road, Wrexham. 


British Solvates, Ltd. (427,133).—Private 
company. Capital: £1000 in £1 shares. 
Manufacturers of and dealers in chemicals, 
ete. Subscribers: E. Shamesh; L. Grahame. 
Registered office: 46a Finsbury Square, 
London, E.C.2. 

M. H. Lowe, Lid. (426,923).—Private 
company. Capital: £10,000 in £1 shares. 
Importers and exporters of chemicals, 
paints, plastics, etc. Subscribers: F. Lowe: 
G. Lowe. Registered office: 31-2 Union 
Street, Wednesbury. 

Layton Chemicals, Ltd. (426,495).— 
Private company. Capital £2000 in 2000 
shares of £1 each. Manufacturers of and 
dealers in chemicals, deodorisers, etc. Di- 
rectors: C. Layton; Mrs. C. Lavton. 
Registered office: 11, Argyll Street, London, 
W.1. 


Dr. Phillips Research Corporation, Ltd. 
(425,474).—Private company. Capital £100 
in 100 shares of £1 each. Research chemists, 
chemical manufacturers, etc. Directors : 
M. Phillips, E. Dopson. Registered office: 
1, Angel Court, Throgmorton Street, London, 
E.C.2. 


Fine Dyestuffs and Chemicals, Lid. 
(426,983). — Private company. Capital : 
£50,000 in 50,000 shares of £1 each. To 
acquire all or part of the business of dye- 
stuffs and chemical merchants carried on as 
‘‘ Fine Dyestuffs and Chemicals Co.’’ Sub- 
scribers: R. Gillan; H. Newton; A. Phillips; 
Ki. Walters. Solicitors: Skelton and Co., 
90 Deansgate, Manchester, 3. 


Cosmocord Plastics, Ltd. (426 829) .— 
Private company. Capital: £30,000 in 
25,000 5 per cent participating preference 
shares of £1 and 100,000 ordinary shares 
of ls. each. Moulders; manufacturers of and 
dealers in articles capable of being moulded 
from chemical or other substances, chemicals, 
ete. Subscribers: A. Schumann: R. Stuom. 
Solicitors: Wordsworth & Co., 39 Lombard 
Street, London, E.C.3. 
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Chemical and Allied Stocks 
and Shares 


LTHOUGH it can hardly be said that 

the labour troubles slowed down business 
in stock markets, British Funds eased frac- 
tionally earlier in the week, and demand for 
industrials appeared to be more selective. 
Criticism of the compensation terms in res- 
pect of electric supply shares was wide- 
spread in view of the loss of income in- 
volved, and was based on the same grounds 
as in the case of the railways. In fact, so 
far as the compensation clauses are con- 
cerned the Government appears to have 


taken the Transport Bill as a model. Sell- 
ing of electric supply shares for reinvest- 


ment in securities offering a higher yield 
than Government stock has stimulated de- 
mand fr leading industrials, which in many 
cases recorded fresh gains. Iron and steels 
were steady and virtually unaffected by the 
threat of nationalisation ‘‘ before the next 
General Election.’’ 


Chemical and kindred shares reflected the 
upward trend in _ industrials, Imperial 
Chemical being 46s. 14d., B. Laporte marked 
103s. Yd., Turner & Newall rose further to 


¥4s. 6d., and colliery shares were again 
favoured on break-up value estimates. 


Among the latter, Staveley rose further to 
ots., Shipley to 45s. 6d., and Bolsover to 
68s. 6d., the last-named on higher dividend 
hepes. Buying, which lifted prices sharply, 
was followed by selling of German Potash 
bonds on the official statement that negotia- 
tlons are not in relation to current potash 
sales, which it is disclosed, are not being 
made available for the service of the bonds. 

Although the market is continuing to talk 
of a higher dividend for the past year, Borax 
Consolidated deferred eased to 48s. 9d., and 
elsewhere British Aluminium lost ground at 
45s. 3d. Fisons were 66s. 9d., General Re- 
fractories good at 24s, 6d., and Nairn & 
Greenwich advanced to 88s. 9d. on the 
higher profits and the centenary bonus ac- 
companying the unchanged dividend. A 
feature has been an advance from £8* to 
£173 in Joseph Nathan on the scheme 
whereby Joseph Nathan will be absorbed by 
its subsidiary, Glaxo Laboratories, the latter 
purchasing Nathan’s assets and shareholders 


receiving similar shareholding in ~ Glaxo 
Laboratories. 
Guest Keen strengthened to 49s. and 


Stewarts & Lloyds advanced to 60s. 3d., the 
latter on the oil pipeline projects in the 
Middle East which will involve big demand 
for steel pipes. United Steel, however, have 
now eased to 27s. 3d. on the £2,000,000 
preference share issue, but Dorman Long 
28s. and Colvilles 26s. showed steadiness. 
Firth Brown strengthened to 51s. 3d. with 
the new 4 per cent preference shares of 
Firth Brown Tools at 1s. premium over the 
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issue price of 2ls. Dealings up to 60s. 3d. 


were shown in Morgan Crucible “ A’ 
ordinary, Greeff-Chemicals Holdings 4s, 


ordinary were 13s. 9d. and Monsanto Chemi- 
cals 54 per cent preference marked 23s. 34, 
British Drug Houses at 64s. 9d., however, 
have reflected profit-taking, but paint shares 
were wanted, Lewis Berger rising further 
to £8%, International Paint to £7% and 
Pinchin Johnson 10s. ordinary to 52s, 4d. 

In other directions, Imperial Smelting 
rallied to 21s. 6d., but De La Rue were 
marked back to £14, awaiting further news 
of the important developments fore. 
shadowed in connection with the plastics 
side of the business. British Xylonite have 
been more active up to £73, and British 
Industrial Plastics 2s. shares were 8s. 444d. 


Boots Drug were 65s. 9d. and Distillers 
firmed up to 140s., while Sang 


strengthened to 36s. 6d. Beechams deferre 
were 28s. 6d. and Griffiths Hughes 62s. 6d. 

Oils remained more active, although Anglo- 
Iranian at £62 failed to hold all their further 
advance, Apex (Trinidad), however, made 
good headway at 42s. 74d. and Attock rallied 
to 51s. 3d. 





British Chemical Prices 


Market Reports 


SUSTAINED demand both for home 

and export account has been reported 
from the general chemicals market, with all 
sections displaying a strong undertone. A 
rumber of price changes have already been 
notified and further items are likely to see 
price: revision in the near futyre. The 
supply position, already difficult, has been 
further aggravated by reductions in output 
due to coal shortage, and the harmful re- 
sults of this situation are likely to be felt 
for some time, even should the fuel position 
show an early improvement. There have 
Leen outstanding features on the cval-tar 
products market, and a quietly steady trade 
is being put through for any available items. 
Prices are firm. 

MANCHESTER.—The supply position of soda 
ash and certain other alkali products con- 
tinues to be affected by the cut in produc- 
tion by makers in the Lancashire area, as 
a result of the fuel shortage, and there is 
no sign as yet of an early return to the 
former level of output. Textile and other 
users are seriously concerned regarding the 
position, which, if it continues for long, will 
inevitably affect their own operations. ‘l'here 
has heen a steady flow of home and export 
inguiries for all descriptions of heavy 
chemicals on the Manchester market during 
the past week and prices are firm in all 
directions, with the recent advances in non- 
ferrous metal compounds and certain other 
products well maintained. 
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Inventions in the Chemical Industry 


The following information is prepared from the Official Patents Journal. Printed copies of s ecifications accepted 


may be obtained from the Patent Office, Southampton Buildings, London, W.C.2., at 1s. each. 


umbers given under 


Applications for Patents’ are for reference in all correspondence up to acceptance of the complete specification 


Applications for Patents 
Separation of gases.—A. A. Aicher, 35801. 
Fusion of iron with carbon.—Brown, 
Boveri, & Cie, A.G. 35804. 

Thermal power plants.—Brown, Boveri, 
& Cie, A.G. 

Hydrocarbon’ oil  refining.—Separator- 
Nobel, A/B. 35913. 

Distillation process.—Aluminium Plant & 
Vessel Co., Ltd., and D. G. Randall. 36002 
Catalysts —J. C. Arnold. (Standard Oil 


Development Co.) 36213. 
, Handling of particulate materials.— 


M. H. M. Arnold, R. J. Young, and I.C.L., 

Ltd. 35881. 

' Treatment of supply water.—S. G. Bar. 

rett, and N. A. F. Rowntree. 35794. 
Production of ozone.—S. G. Barrett, and 


\N. A. F. Rowntree. 35795. 
Acetate filaments.—T. FF. Barrington. 
36239. 


Coating compositions.—L. Berger & Sons, 
Ltd., L. E. Wakeford, D. H. Hewitt, and 
I, Armitage. 36204. 

Extraction of vitamins from marine ani- 
mals.—K. Berner. 36083. 

Kthers.—British Drug Houses, Ltd., W. 
Bradley, and O. Stephenson. 36117, 36208, 
26209. 

Fertilisers.—H. de, Bruijn, M. H. R. J. 
Plusjé, and Directie van de Staatsmijnen. 
36068. 

Metallisation of polythene.—Callender- 
Suchy Developments, Ltd., and C, T. Suchv. 
36145. 

Azo-dyestuffs.—Ciba, Ltd. 36003-4. 


Dyestuffs.—S. Coffey, D. A. W. Fair- 
weather, F. H. Slinger, and I.C.I., Ltd. 
35878. 

Liquid atomising means.—E. G. Cribb. 
36321. 

Silica gels.—Davison Chemical Corpora- 


tion. 36375. 
Ditiuoroethene.—E.I. Du 
mours & Co. 36148-9. 
Catalysts —E.I. Du Pont de Nemours & 
Co. 36150. 

Treatment of dehydrated leafy vegetation. 


Pont de Ne- 


—C. E. Every. (W. R. Graham, G. O 
Kohler, and C. G, Blauw.) 36039. 
Rubber  stabilising.—Firestone Tyre «& 


Rubber Co. 36298. 
Plastic mouldings.—C. F. Forsdick, and 
Hawley Products, Ltd. 36069. 
Synthetic resins —F. W. Hay. 36053. 
Gas carburising.—F. W. Haywood, and 
Wild-Barfield Electric Furnaces, Ltd. 36206. 
Atomisers.—G. W. Higgs. 36128. 
Treatment of metals.—High Duty Alloys, 
Ltd., and L. Whitby. 385766. 


D 


Staple yarn.—F. Hill, D. Traill, and 
1.C.1., Ltd. 36151. 

Moulding compositions.—Hornflowa, Ltd_, 
kt. Neiger, and L. Weiss. 36367, 

Oxygen.—Hydrocarbon Research, Ine. 
33752-6. 

Vinyl fluoride.—I.C.I., Ltd. 36147. 

Moulding compositions.—W. D. Jones, 
V. E. Yarsley, D. F. Mordant, and F. W. 
Berk & Co., Ltd. 36380. 

Metallic castings—W. D. Jones, V. E. 
Yarsley, D. F. Mordant, and F. W.. Berk 
& Co., Ltd. 36381. , 

Treatment of thermoplastic materials.— 
Kasy A/B. 36036-7. 

Plastic moulding processes.—L.L.H. Co. 
36190-1. 

Metallic 
Novotny. 

Coating 
35927-8. 

Purification of naphthalene.—Midland Tar 
Distillers, Ltd., R. Seott, and E. H. Josce- 


coatings.—K. Loris, and F. 
35821. 


compositions.—A. McDonald. 


lyne. 36043. 

Solvent extraction apparatus.—Midland 
Tar Distillers, Ltd., R. Scott, and E. H. 
Joscelyn. 36044. : 

Cementation of metallic articles.—J. C. 
Mills. 26243. 


Treatment of mica.—Mycalex Corporation 


of America. 36385. 
Anion exchange rxesins.—J. R. Myles, 
W. J. Levy, and I.C.1., Ltd. 35877. 
Cyclohexane manufacture.—N.V. de 


Bataafsche Petroleum Maatschappij. 36075. 


Ferrous alloys.—Nitralloy Corporation. 
35828. 
Fertilisers.—Office National Industriel 


de VAzote. 36109. 
Insecticides.—Pal Chemicals, 
I’. E. Smith. 36377. 


Ltd., and 


Heat treatment of metals.—O. Prosperi. 
35995. 
Phosphorus compounds.—Roche Pro. 


ducts, Ltd., 
ton. 35844. 

Polymerisable compositions.-—A. H. 
Stevens. (American Cyanamid Co.) 36299. 

Application of metallic powders.—Stra- 
chan & Henshaw, Ltd., and C, D. Newman. 
36342, 

Drawing of fibrous material.—J. M. Ter- 
mens. 35942-3. 

Abrasive articles—W. W. Triggs. 
horundum Co.) 36360. 

Nitrogen compounds.—W. Tyerman, and 
1.C.1., Ltd. 35880. 

Fertilisers—W. Tyerman, R. G. Frank- 
lin, R. Parmelia, A. H. Lewis, and 1.C.I., 
Lid. 35884. 


A. R. Todd, and F. R. Ather- 


(Car- 
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Separation of vapours, etc.—W. Tyerman, 
F. Wrigley, and I.C.I., Ltd. 35879. 

Catalysts.—Ustav Pro Vedecky Vyzkum 
Uhli, B. Simek, and J. Ludmila. 36050. 

Substituted allylamines.—Wellcome Foun. 
dation, Ltd., and D. W. Adamson. 36257-8. 

Dyestuffs.—D. G. Wilkinson, and I1.C.1., 
Lid. 5882-3. 


Complete Specifications Open to 
Public Inspection 


Production of heterocyclic 
phenacylpyridines.—American 
Co. June 9, 1945. 17067/46. 

impregnating compositions.—Bakelite 
Corporation. June 8, 1945. 17007/46. 

Catalysts of fuels and the treatment of 
hydrocarbons.—D. Balachowsky. June 2%, 
1939. 34369/46. 

Permanent mechanical finishes on cellu 
Insic fibrous materials.—J. Bancroft & Sons, 


substituted 
Cyanamid 


Co. June 5, 1945. 10743/46. 

Synthetic rubber base wrinkle composi- 
tion—N. TT. Beynon. June 9, 1945. 
3627 / 46. 


Resin emulsion base wrinkle composition. 
—N. T. Beynon. June 9, 1945. 2629/4. 

Production of smoke, fog or 
clouds.—C. A. Bonvillian, R. C. 
and S. Letvin. June 26, 1943. 

Imidazolines.—Ciba, Ltd. 
161 96-7-8-9 / 46. 

Manufacture —_ of 
Corning Glass 
18310 / 45. 

Production of copper sulphate.—N. Cor- 
sini. June 8, 1945. 33263-4/46. 

Preparation of colloidal dispersions.— 
A. A. A. Darche. April 26, 1945. 24393/46. 

Apparatus for electrically treating fluids. 
—Dubilier Condenser Co. (1925), Ltd. June 
9. 1945. 3768/46. 

Production of organic fluorine compounds. 
—E.I. Du Pont de Nemours & Co. April 
23, 1943. 7549-50-1-2-3 /44. 

Production of N-substituted fluoroacet 
amides.—E.I. Du Pont de Nemours & Co. 
April 25, 1943. 7554/44. 

Polymers of vinylidene fluoride.—E.I. Du 
Pont de Nemours & Co. April 20, 1944. 
9936 / 45. 

Synthesis of organic oxygen containing 
compounds.—E.I. Du Pont de Nemours & 
Co. June 7, 1945. 17069/46. 

Synthesis of aldehydes and other organic 
oxygen-containing compounds.—E.I. Du 
Pont de Nemours & Co. June 7, 1945. 
17070 / 46. 

Insecticides and their methods of applica- 
tion.—Electrolux, Ltd. June 7, 1945 
17062 / 46. 

Manufacture of polymers containing oxv- 
gen.—I.C.1., Ltd. July 4, 1942. 10757-8/43. 

Polymeric materials.—I.C.I., Ltd. Oct. 
26, 1942. 2069 / 44. 

Alkyd resins.—I.C.1., Ltd. 
14436 / 44. 


Brierly, 
12147 / 44. 
June 6, 1945. 


organo __ siloxanes. 


Works. Dec. 12, 1944 





July 28, 1943. 


vapour 
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Carbonisation of coal.—Institute of Ga; 


Technology. June 7, 1945. 9293/46. 
Polymerisation.—International Polaroid 
Corporation. Feb. 12, 1944. 24446, 44. 


Adding one or more alloying components 
to a steel or iron bath.—G. N. Kirsebom,. 
June 9, 1945. 24995-6/45. 

Resin base uncooked wrinkle composition. 
—K,. Lorenzo-Luaces. June 9, 1945. 3628 / 46. 


Rubber base uncooked wrinkle composi. 
tion.—E. Lorenzo-Luaces. June Y, 1945. 
3630 / 46. 


Production of carbon  black.—Phillips 
Petroleum Co. Dee, 14, 1942. 34226-7/ 4 

Preparation of intermediates for the syn. 
thesis of heterocyclic compounds.—C, (C. 
Price, and R, H. Reitsema. June 4, 1945. 
20218 / 46. 

Preparation of heterocyclic compounds.. 
C. C. Price, R. M. Roberts, and H. F. 
Herbrandson. June 4, 1945. 17135/46. 

Process and installation for the combined 
manufacture of nitric acid and sulphuric 
acid, more especially for highly concentrated 


acid.—F. J. Salsas, and M. J. L. Delplace. 
June 4, 1945. 20070/46. 

Preparation of nuclear substituted 
oe compounds.—H. R. Snyder, 


and R. Jones. June 4, 1945. 20219-20 / 46. 


mah con of multicellular glass.—Soc. 
Anon, des Manufactures des Glaces et Pro- 
duits Chimiques de Saint-Gobain, Chauny 
& Cirey. March 5, 1945. 23015/46. 

Conversion of  hydrocarbons.—Socony- 
Vacuum Oil Co., Ine. June 9, 1945. 
| 2661-2-3-4 / 46. 

Testing of metals.—Sulzer Freres Soc. 
Anon. June 7, 1945. 16846/46. 

Reduction of iron oxide ores in rotary 
furnaces.—Titan Co., A/S. April 30, 1942. 
34171 / 46. 

Polymerisation of  2-viny] 
United States Rubber Co. 
8091/46. 

Creaming of synthetic rubber 
United States Rubber Co. 
8092 / 46. 

Mouldings.—V. 
33938 / 46. 


thiazoles.— 
June 5, 1945. 


lattices.— 
June 6, 1945. 


Vitavsky. April 15, 1944. 


Complete Specifications Accepted 


Reduction of 
storage of liquids.—C. 
Oil Development Co.) 
582,990. 

Process and apparatus for the polymerisa- 
tion of olefins —J. C. Arnold. (Standard 
Oil Development Co.) March 15, 1944. 
583,047. 

Thioplast-containing compositions suitable 
for use for sealing or a. ae purposes.— 
B. B. Chemical Co.. Ltd., L. Puddefoot, 
W. H. Swire, and A, Haan. Aug. 21, 
1944. 583,007. 


Arnold. (Standard 
April 24, 1944. 


evaporation losses in the 
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YA One of the essential functions of a valve is to prevent 
leakage. One of the essential features of ‘Audco’ 
valves is that the ports are pressure-sealed with 
vs lubricant. ‘Audco’ valves, therefore, will not leak, 
iF internally or externally. Norwill they ever be difficult 
‘i to turn, because the plug itself is pressure-lubricated. 

Foreign matter cannot enter because the minute 
space between plug and body seat is always filled 
iF with a film of insulating lubricant. For problems of 
2. corrosion and erosion, special ‘Audco’ lubricants 
have been produced to resist the action of the fluids. 

4 There is no type of fluid which ‘Audco’ valves 


cannot successfully control, and no application ad 
where they will not satisfactorily perform. ys Z ca Za. ol 
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Manufacture of  nitronitriles.—G. D. 
erg R. L. Heath, and I.C.1., Ltd. Oct. 

, 1944. 582,966. 

Process for the filling of leather.—J. Bur- 
chill, D. J. Guest, E. Isaacs, L. B. Morgan, 
and 1.C. I., Ltd. May 13, 1944. 583,096. 

Silicon carbide articles and 
making the same.—Carborundum Co. Oct. 
29, 1942. 583,039. 

Electrodeposition of copper.—E.I. Du 
Pont de Nemours & Co., R. O. Hull. and 
\. G. Gray. Aug. 8, 1944. 583,003. 

Processes for the production of cellulose 
pulp.—English Cellulose Derivatives, Ltd.. 
and G. Ullmann. March 7, 1945. 583,074. 


Surface-active compounds.—I.C.I., Ltd. 
(E.1. Du Pont de Nemours & Co.) March 
S, 1943. 583,031. 


Composite fabric and method for the 
manufacture thereof.—International Latex 
Processes, Ltd. July 3, 1943. 583,075. 

Explosive salts and applications thereof. 
-D. T. Jones, L. Rubenstein, and I.C.I., 
Ltd. May 21, 1941. 582,976. 


Manufacture of spectacle lenses from plas- 
tic materials such as polymerised methyl 
methacrylate or polystyrene.—A. W. King- 
ston, and J. Johnson. Dec. 31, 1943. 
983,091. 

Production of condensation products of 
the furylmethane derivative type.—P. C. 
Kruyff, and A. Van. Hoboken, jun., and 


J. H. Van. Hoboken (trading as A. Van. 


Hoboken & Co.) Nov. 11, 1939. 583,021. 


Modification of the properties of filaments, 
bristles, yarns, fabrics, films and like shaped 
articles derived from nylon.—J. R. Lewis, 
and I.C.1., Ltd. Oct. 4, 1944. 583,014. 


Method for the preparation of resin emul- 
sions.—E. P. Newton. (Hercules Powder 
Co.) Dee. 9, 1943. 582,986. 


Apparatus for producing spherical or 
other solids of revolution.—J. B. Nicholson, 
and Corrugated Packing & Sheet Metal Co.., 
Ltd. April 27, 1944. 


Manufacture of dyestuffs.—Soc. of Chemi- 
cal Industry in Basle, July 19, 1940. 582,977 


Manufacture of monoazo-dyestuffs.—Soc. 
of Chemical Industry in Basle. Dec. 22, 
1942. 583,043. 


Process for the production of sulphurised 
lubricating oils.—Standard Oil Develop- 
ment Co. June 6, 1942. 582,982. 


Process for the production of olefinic poly- 
mers.—Standard Oil Development Co. July 
30, 1942. 582,983. 


Process for the control of temperature in 
catalytic oxidations.—Standard Oil Develop- 
ment Co. June 13, 1942. 583,032. 


Production of therapeutically valuable 
naphthyridines.—'Therapeutic Research Cor- 
poration of Great Britain, Ltd., and V. A. 
Petrow. Sept. 21, 1944. "583,109. 





method of 
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Magnesia and products obtained there 
from.—R. J. Tugwood. (R. P. Heuer.) 
Sept. 19, 1944. 583,009. 

Separation, recovery or refining of metals, 
--A. G. E. Robiette, and P. F. Hancock. 
Dee. 9, 1953. 582,506, 

Catalytic isomerisation of paraffinic hydro. 
carbons.—Standard Oil Development (Co. 
March 26, 1942. 582,495. 

Catalytic dehydrogenation of hydrocar. 
bons.—Standard Oi] Development Co. Aug. 


26, 1942. 582,498. 

Lubricants.—Standard QOil Development 
Co. Dec, 22, 1942. 582,500. 

Manufacture of diolefin copolymers — 


Standard Oil Development Co. March 2%, 
1942. 582,571. 

Process for the catalytic dehydrogenation 
of hydrocarbons.—Standard Oil Develop 
ment Co. June 13, 1942. 582,624. 

Adhesive compositions.—United 
Rubber Co. Aug. 12, 1943. 582,614. 

Treatment of paraffinic tar oils.—York- 
shire Tar Distillers, Ltd., and D. W. Milner 


States 


Aug. 29, 1944. 582,681. 

Sizing compositions.—I1.C.1]., Ltd. = July 
29, 1945. 582,641. 

Production of polymeric organic com 
pounds containing chlorine.—I.C.1., Ltd 
June 17, 1942. 582,663. 

Fractionation of glyceride  oils.—Lever 
Bros. & Unilever, Ltd. June 25, 1943. 


582,557, 

Modification of the properties of filaments, 
bristles, varns, tilias and like shaped articles 
derived from nylon.—J. R. Lewis, and 
[.C.1. Ltd. May 15, 1944. 582,518. 

Modification of the properties of filaments. 
bristles, yarns, fabrics, films and like shaped 
articles derived from nylon.—J. R. Lewis, 
and G. Loasby. Sept. 29, 1944. 582,522. 


Modification of the properties of articles 


derived from nylon.-—J. R. ewis, D. 
McCreath, and I.C.I., Ltd. May 13, 1944. 
582,517. 


Modification of the properties of filaments, 
films and other shaped articles derived from 
nylon.—J. R, Lewis, D. McCreath, R. J. W. 
Reynolds, and J.C.I., Ltd. Aug. 15, 1944 
582,520 

An arrangement for separating materials 
especially dust or the like from air or gases 
containing dust.—T. B. Loftheim. Nov. 29, 
1938. 582,480. 


Methods of effecting the evaporation of 
water or solvents from liquids in bulk.— 
J. A. Reavell. Feb. 16, 1944. 582,575 

Process for the manufacture of paper pulp 
and other products from the fleshy parts of 
sisal and similar plants.—African Sisal & 
Produce Co., Ltd., and R. J. Browne. 
March 16, 1942. 582,707. 

Alkamine esters of 1-cyclohexylpyrrole-3, 


4-dicarboxylic acids.—American Cyanamid 
Co. July 31, 1943. 582,903. 
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Casting metals—R. W. Bailey, P. P. 
Starling, H. H. Burton, A. B. Winder, 
Metropolitan-Vickers Electrical Co., Ltd., 
aud English Steel Corporation, Ltd. April 
24, 1940. 582,846. 

Aluminium copper alloys and their heat- 
treatment.—T, F. Bradbury. Feb. 25, 1944. 
582,728, 


Hard facing alloy.—Callite Tungsten Cor. 


poration. Aug. 13, 1942. 582,718. 
Production of coloured synthetic resin 
compositions.—J. W. Coates, J. W. C 


Crawford, and I.C.I., Ltd. May 19, 1944. 
982,899. 

Production of 
compositions.—J. W. 
Crawford, and I.C.I., Ltd. 
082,900. 

Vinylidene chloride compositions.—Distil- 
lers Co., Ltd., J. J. P. Staudinger, D. 
Faulkner, and G. T. Wright. Dec. 8, 1943. 


coloured synthetic resin 
Coates, J. W. C. 
May 19, 1944. 


582,721. 





A Slate Pow- 

der in great 
& demand asthe 
most econo- 
mical filler for 
Vulcanite and 
Moulded Rub- 


oé 










ber Goods. 
H. B. Gould, Port Penhryn, Bangor Te/: Bangor | 56 

















“LION BRAND ” | 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Ete. 


| BLACKWELL’S 

| METALLURGICAL WORKS LTD, 

: GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 























THE “TEANTEE” STANDARD 
PORTABLE GONVEYOR 


FIXED & PORTABLE 
CONVEYORS, 
FABRICATED 
STEELWORK 
ETC. 













~ T.eT. WORKS LTD 


Phone: BILLESDON 26! 














BILLESDON, LEICESTER 
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The first and best Acid Resisting Alloy 
TANTIRON 
Sole Manufacturers : 


f €NnMmOX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 











LEIGH 
&SONS 
METAL 


WORKS 


Oriando St 
BOLTON. 


in Britain 
The NEW 
INSECTICIDE 


HEXAETHYL 
TETRAPHOSPHATE 


[(CgH,O),PO;]3PO 


Hexaethy! Tetraphosphate is now being produced 
in commercial quantities by Pal Chemicals, Ltd., Lon- 
don, under the trade name MORTOPAL 

Developed in Germany during the war, this new insec- 
ticide, suitably formulated, has shown itself effective 
against APHIDES and various MITES. Tests now being 
carried out indicate it may be of service against other 
plant pests. 

MORTOPAL, when made up as a spray does not ap- 
pear to have any phytocidal action, is non-staining and 
has a slight but not unpleasant odour. 

MORTOPAL cannot be mixed with most normal 
wetting agents. It is available, however, ready compounded 
with a suitable wetter and spreader. (British Patent Appli- 
cation No. 30452/46) Mixture for use : | part MORTOPAL 
to 1,200 parts of water. 


Sole selling agents for home and export : 


VITAX FERTILISERS LTD. 
BURSCOUGH BRIDGE, ORMSKIRK 
Telephone : Burscough 2171 and 2172 


First 
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EDUCATIONAL 
Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 


AST and far-reaching developments in the range of 
time productions and markets of the Chemical 
sodestey mean that the profession of Chemical Engineer- 
ing will be of great importance in the future and one 
which will offer the ambitious man a career of out- 
standing interest and high status. The T.I.G.B. offers 
a first-class caw an gy to candidates for the Chemical 
Engineering pro 
Enrol with the T.I.G.B. for the A.M.I.Chem.E. Examina- 
tions in which home-study students of the T.1.G.B. have 
gained a record total of passes including— 


THREE ‘* MACNAB ”’ PASSES 


and 
THREE FIRST PLACES 
Write to-day for the “ Engineers’ Guide to Success "— 
free—containing the world’s widest choice of "Ghermica 
courses—over 200—the Department of hemi 
Technology, ——_ * Chemical Engineering 
Plant Construction, Works Design and on om ~~ 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E., 
A.M.I.E.E., C. & G., B.Sc., etc. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN . 

219, Temple Bar House, London, E.C.4 

SITUATION WANTED 


HEMIST, 21, passed final chemistry, completing 

degree June, seeks position in London research 
laboratory. One year’s ind. research experience. 
PINNER, 27, Hamilton Avenue, Harborne, Birmingham, 
17. 








SITUATIONS VACANT 


HEMICAL Works. A large progressive provincial 
company manufacturing heavy and fine chemicals, 
invites applications for Principal Assistant to Works 
Manager (Director). Must be able to co-operate effi- 
ciently in a first-class team. Applicant must have tact, 
leadership, and be able to inspire confidence and take a 
keen interest in the problems of labour. Permanent 
position and good prospects for man aged between 35 
and 42 who can justify appointment. Candidates with 
outstanding merit only should apply with fullest details 
of qualifications and experience stating salary required. 
Information treated confidentially. Address MANAGING 
DIRECTOR, Box 2407, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 
HEMICAL ENGINEER. Knowledge of dyestuffs 
desirable. University graduate with experience in 
fine chemicals factory. Work involves purchasing of 
chemicals, dyestuffs and other products. Salary £575 
per annum, depending on age, qualifications and 
experience. 
Applications should be addressed to: 
YANGTZE (LONDON) LTD. 
84, Regent Street, 
London, W.1. 
HEMICAL Engineers, i.e., Chemists or Mechanical 
Engineers, with sound chemical engineering know - 
ledge, required for development work on low temperature 
processes. Work important, interesting and covers wide 
range. Salary and prospects good. Applications, with full 
particulars to Box No. 2412, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 


HEMIST, 25-35, for analysis of raw materials and 
manufactured products, for S.W. Lanes., factory 
manufacturing fertilisers and insecticides. Permanent 
position. Experience in this trade desirable. State 
qualifications, experience, age and salary required. Box 
No. 1377, 8. C. Peacock, Ltd., 21, Leigh Street, Liverpool. 
ONDON Brick Co., Ltd., desire the services of a 
Physical Chemist to take charge of their laboratory 
working upon routine manufacturing problems and also 
upon long-range research. Experience in ceramics 
desirable but not essential. Application should be made 
to THE COMPANY at Africa House, Kingsway, London, 
W.C.2, stating qualifications and salary required. 
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SITUATIONS VACANT 


ILWORKS Chemist wanted. Knowledge of raw 
materials desirable, experience of distillation an ad- 
vantage. Interested in plant and process efficiency. 
State age, education, experience and salary required. Box 
a 2405, The Chemical Age, 154, Fleet Street, London, 
.C.4. 


HYSICAL Chemist age 25-35, required in London 

district by large firm of Chemical manufacturers. A 
thorough knowledge of thermodynamics and practical 
experience of phase equilibria and distillation problems 
desirable. Write stating qualifications, experience and 
age, to Box No. 2413, THE CHEMICAL AGE, 154, Flect 
Street, London, E.C.4. 


PLAN T Chemists urgently required for process plant 

operation by large company operating in the Middle 
East. Applicants need not be graduates but should have 
had a chemical training up to Inter B.Sc. or National 
Certificate standard, with experience of shift work in 
either a gas, coke oven or chemical works. Age not 
over 30. Salary in Sterling between £540 and £600 per 
annum, plus generous allowances in local currency, with 
free furnished bachelor accommodation, passages out 
and home, medical attention, also kit allowance and 
Provident Fund benefits. Apply, stating age, qualifica- 
tions and experience, etc., Dept. F22, Box No. 2357, 
THE CHEMICAL AGE, 154, Fleet Street, Londen, E.C.4, 


PL ANT Superintendent required, preferably with 

experience in the handling of gases at high pressure. 
Experience with acids desirable but not essential. The 
position entails shift work for about a period of two years. 
Initial salary offered is in the order of £475 per annum 
Please reply giving full particulars to Box No. 2410, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


HIFT and Day Chemists, required for works in 

Northamptonshire, preferably with some knowledge 
of Gas analysis technique. Experience with organic 
materials an advantage. Initial salary £350 to £450 per 
annum, depending on experience and qualifications. 
Apply Box No. 2411, THE CHEMICAL AGE, 154, Flect 
Street, London, E.C.4. 


ECHNICAL Sales Representative, age 30—40, required 

by large progressive firm of chemical manufacturers 
in London area. Knowledge of chemistry and chemical 
industry, particularly organic and preferably to degree 
standard, necessary ; previous selling experience essen- 
tial. First-hand knowledge of chemical markets in 
plastics, paint and/or Textile trade would be advantage. 
Good salary and prospects. Apply giving age, qualifi- 
cations and experience to Box No. 2414, THE CHEMICAL 
AGE, 154, Fleet Street, London, E.C.4. 


HE Liverpool Gas Company invites applications for 

positions of Assistant Chemists at the various works. 

Applicants should be not more than 35 years of age, 
and should possess a Science Degree or equivalent 
qualifications. Salary will be in accordance with the 
grade of each appointment, up to a maximum of £420 
per annum, inclusive of all bonuses. Applications should 
be made on the Official Form obtainable by writing to the 
Personnel Superintendant, Radiant House, Bold Street, 
Liverpool, 1, and should be returned so as to be delivered 
not later than the 3rd Fe bruary, 1947. 

Successful applicants will be required to pass the usual 
pre-employment medical examination, and will be 
admissable to the Officials’ Supe rannuation Fund, and 
Co-Partnership Scheme. 


ANTED, Young Chemist, experienced in Rubber 

Technology, to assist establishment and operation 
of small plant for production Rubber products Midland 
district. Details age, experience and salary required to 
Box 2409, THE CHEMICAL AGE, 154, Fleet Street, London, 
E.C.4 


PATENTS & TRADE MARKS 


KWNe@'s PATENT AGENCY, LTD., (B. T. King, 
A.1I.Mech.E., Patent Agent), 146a, A, ae Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone : City 6161. 
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FOR SALE 


400 gallon, Steam-Jacketed PAN, 4 ft. dia. by 4 ft. 
deep, dished bottom, having 2 in. bottom run off 
and 1 in. steam connections ; composed of @ in. 
plate riveted and suitable for approx. 60 Ibs. 
SEVERAL Steam-Jacketed Copper PANS, 18 in. dia. by 
12 in. deep, fitted with ? in. flanged steam connec- 
tions ; mounted on fabricated M.S. stands, 2 ft. 
square by 3 ft. high. 

TWO—40 gallon tilting type Copper BOILING PANS 
inside lining bolted to outside jacket; mounted 
in cast iron stand ; arranged for steam connection 
through glanded trunnion bearings; complete 
with lifting handle. 

FOUR—New welded M.S. 80 gallon Steam-Jacketed 
PANS, suitable for 50 lbs. working pressure 
2 ft. 8 in. dia. by 2 ft. 5 in. deep at centre, ¥ in. 
inner body, # in. flat sloping bottom with approx. 
1 in. fall, %& in. jacket, # in. jacket bottom 
suitably stayed; 4 supporting feet to give full 
height of 3 ft. 8 in. 

TWO—Welded Steel Steam-Jacketed PANS 28 in. by 
28 in. inside sizes ~ in. plate, for 50 lbs working 
pressure. 

ONEK—Steam-Jacketed Mild Steel BOILING PAN 
3 ft. 4 in. dia. by 3 ft. 4 in. deep ; constructed from 
% in. plate, riveted construction, jacket finishes 
10 in. from top—the 10 in. lip being lead lined ; 
conical bottom in pan fitted with 1}$ in run off; 
flange connection, 150 gallon capacity. 

ON E—40 gallon Mild Steel Steam-Jacketed PAN, 25 in. 
dia. by 24 in. deep, suitable for working pressure 
of 50 Ibs. per square inch. 

ONE—Mild Steel Tilting Steam-Jacketed PAN, * in. 
welded M.S. plate on “A” brackets with steam 
inlet to trunnion 2 ft. dia. by 2 ft. 9 in. deep 
inside dimensions; 55 gallon capacity. 

Rubber lined STORAGE TANK open top 11 ft. by 4 ft. 4in. 
by 4 ft. 4 in. fitted 44 in. bottom run off, 
flanged connection; 1,200 gallon capacity. 

Timber lead lined TANKS, 9 ft. long by 6 ft. wide by 
4 ft. 6 in. deep, constructed from 3 in. timber. 

Rubber lined welded mild steel cylindrical STORAGE 
TANK, 6 ft. dia. by 20 ft. long, mounted on M.S. 
fabricated stands with top manhole 2 ft. 104 in. 
dia. sundry top pipe, feed inlets approx. 2 ft. dia. 
and approx. 2 ft. bottom outlet with flanged 
connections, sight glass, etc. 

THREE—cylindrical lead cooling TANKS 2 ft. 6 in. dia. 
by 2 ft. 8 in. deep, complete with cooling coil of 
2 in. lead tubing having 10 coils spaced by guides 
with inlet and outlet flange connection ; complete 
with lead fabricated domed lid, centre feed 
through centre. -"« 

Vertical rubber lined 4 ft. dia. by 6 ft. 3 in. STORAGE 
VESSEL constructed from * in. M.S. plate; 
rubber lined, approx. 4 in thick ; riveted construc- 
tion ; bolted on domed lid ; 14 in. dia. connections 
two on dome, one on side, one on bottom, vessel 
mounted on 10 in. C.I. legs. 


GEORGE COHEN SONS & CO., LTD., 
STANNINGLEY near LEEDS and 
SUNBEAM ROAD, PARK ROYAL, LONDON, N.W.IO0. 


HARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1830; contractors to H.M. Government.—THOS. 
HILL-JONES, LTD., “ Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “* Hill-Jones, Bochurch, London.” 
Telephone: 3285 East. 


OR Sale. Unused flat-top bogie trolleys, 5 ft. by 3 ft. 

by 16 in. high, oak tops and bearers; iron wheels 
11 in. dia. by 2 in. wide, front wheels swivel ; with 36-in. 
“T-type draw-bar, £7 10s. each. With 12 in. dia. 
solid rubber tyred wheels, £10 each. Delivered. Cash 
with order. 


REED BROTHERS (Engineering), LTD., 
Cuba Street, London, E.14. 


METAL Powders and Oxides. Dohm Limited, 167, 
Victoria Street, London, 8.W.1. 
WO No. 2 “ Devil” Disintegrators, grinding rings 
29 in. dia., new condition. THOMPSON & SON (Mill- 
wall) LtD., Cuba Street, Millwall, London, E.14. 
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FOR SALE 
MORTON, SON & WARD LTD. 


er 
HYDROS & SEPARATORS. 
ON E—42 in. latest type Broadbent all electric 
underdriven Hydro lift-out basket and spare cage, 
electric interlock cover 400/3/50 cycles. New 1940 
and little used. 
ONE—42 in. latest type Manlove Alliott all 
electric underdriven Hydro lift-out basket and 
spare cage, electric interlock cover 400/3/50 cycles. 
New 1943. 
ONE—20 in. Manlove Alliott Separator, under- 
driven from vertical spindle 1} h.p. 400/3/50 
New 1942. 
FIVE—New and unused 100 g.p.h. Alpha Laval 
Industrial Separators, type 3024 with inbuilt 
pumps and 215 v. D.C. 4 h.p. motors, spare 
parts, tools etc. 
MIXERS 
ON E—New and unused 5 ft. 6 in. dia. by 5 ft 3 in. 
deep M.S. Mixer, overdriven agitating gear. 
ON E—Twin Pan Paint Mixer by G.M.S. Rise and 
fall pans, arranged on castors. 
ONE—Underdriven heavy duty M.S. Mixers 
4 ft. 3 in. dia. by 2 ft. 6 in. deep; f. & 1. pulley 
drive through crown wheel and pinion. 
MORTON, SON & WARD LTD., 
WALK MILL, DOBCROSS, Nr. OLDHAM, LANCS. 
*Phone : Saddleworth 437. 


1000 STRONG NEW WATERPROOF APRONS, 

To-day’s value 5s. each, Clearing at 30s, 
dozen. Also large ao monty Sern Cloths, cheap. Wilsons, 
Springfield Mills Preston, Lancs. Phone 2198. 


FOR SALE 


STORAGE 
WEYNUSS 


LARGE CAPACITY EQUAL 
NEW 








Gallons 
Each 


Two 18 ft. by 12 ft. by 15 ft., 20,000 
Two 12 ft. by 10 ft. by 15 ft., 11,000 
One 14 ft. by 12 ft. by 15 ft., 15,000 
Two 1/8 ft. by 6 ft. by 15 ft., 10,000 


Ex Stock 
MADEN & McKEE LTD., 


317, Prescot Road, 
Liverpool, 13. 
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FOR SALE 


Phone : Staines 98. 
HA D Hydraulic Press and Pump; Johnson Filter- 
Press, 14 plates 26 in. dia.; 800 galls. mild steel still 
and condenser; Jacketed aluminium pan (A.P.V.), 48 
galls; 300 galls. earthenware pan with stainless mixer 
2,500 galls. enclosed galvanised spirit tank 


HARRY H. GARDAM & CO. LTD. 
STAI 


2 Vertical Stearine Presses 

1 Hydraulic Baling Press 

2 Shirtliffe Baling Presses 

48 in. Belt-driven Hydro 

42 in. Under-driven Hydro 

36 in. lwel Steam-driven Extractor 

10 in. 2-roll Bone Mill 

Jacketed Mixing Pan, 7 ft. dia., 9 ft. deep 

7 various Filter Presses 

2 Haden Calorifiers 

Several Copper-built Enclosed Tanks 

14 Welded Steel Enclosed Oil Tanks 

7 Open-top Oil Storage Tanks. 

18 in. 4-roll Toothed Crusher, belt and gear driven 

Ball-bearing Gravity Conveyor, 6 in. pitch, 14 in. wide, 
8 ft. lengths 

Band Conveyors, 30 ft. and 40 ft. centres by 12 in. wide 

12 Vertical Weir & Hall Steam Pumps 

Several small Steam-jacketed Copper Pans 

Plate and Frame Filter Press, 19 in. square. 

Small Jacketed Filter Press 

Wood Filter Press, 24 in. by 28 in. 

Three C.I. Sectional Tanks 

Broom Wade Compressor with Receiver 

Aluminium Storage Vessel 

Several Ball Mills, 6 ft. 6 in. by 6 ft. 8 in. Silex lined, 
batch type, with driving gear and clutch. 


Write: RICHARD SIZER, LIMITED, ENGINEERS 
CUBER WORKS, HULL. 





GOVERNMENT RELEASE 


Ex. Civil Defence and N.F.S. 


TROUSERS 


FREE OF COUPONS 















An exceptional offer of 
genuine Civil Defence and 
N. rousers made of 
heavy wool serge for winter 
wear. In first class con- 
dition. Thoroughly cleaned 
and pressed, as new. Will 
give exceptional hard service 
and are thoroughly recom- 
mended. All waist sizes up 
to 40 inches available. State 
waist and inside leg when § 

ordering. Cash back if in cos Gee 
any way dissatisfied. sos} Uemee 





18’6 | | \ 


Pius |/- postage 





WILLSON BROTHERS 


Government Contractors, 


EPSOM _ SURREY 
"Phone EPSOM 1293 
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SERVICING 


GEINDING, Drying, Screening and Grading 
materials undertaken for the ‘ade. Also ~~ nie 
of Ground Silica and Fillers, etc. JAMES KENT, LTD., 
Millers, Fenton, Staffordshire. Tel ms: enmil 
a Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines 


Gumxpine of every description of chemical and 
other materials for the trade with improved mills.— 
THOS. HILL-JoNES, LTD., “ Invicta ” Mills, Bow Common 
Lane, London, E. Telegrams : * Hill-Jones, Bochurch, 
London.” Telephone 3285 East. 


ONDON FIR\M offers ~~} service packing pow- 

ders of all descriptions, also liquids and chemicals. 
Long runs only. Containers and packing cases of home 
and export, made on premises. Near to docks. Own 
rail sidings. Box No. ane, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4 


ULVERISING and of raw materials 
DOHM LTD., 167, Victoria treet, London, 8.W.1, 





WANTED 


GLYCERYL Mono Stearate—Edible 
Di-Glyceryl Oleate—Edible 
Lactose Commercial— Edible 
Box ‘te THE CHEMICAL AGE, 154, Fleet Street, London, 
E.C.4 


| INSEED OIL required in any quantity for advertise rs’ 
own use. Write stating price, delivery, quality and 
quantities available to Box No. 2408, THE CHEMICAL 
AGE, 154, Fleet Street, London, E.C.4 


ANTED.— Sup lies of Nitre Cake in ten-ton lots, 
Box No. 2126, THE CHEMICAL AGB, 154, Fleet Street, 
London, E.C.4. 





WORKING NOTICE 


HE proprietors of British Patent No. 560195 relating 

to the cracking of hydrocarbon oils, desire to enter 
into negotiations with one or more firms in Great Britain 
for the grant of licences to operate the process under 
royalty. Enquiries to be addressed in the first instance to 
D. T. Cross, 16, Charles II Street, London, 8.W.1. 





HYDROGEN PEROXIDE 


Concentrated Qualities Dyestuffs & Chemicals 


COLE & WILSON, LTD. 
24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 

















IRGNAC METAL 
FOR RESISTING ACID 


VALVES, TAPS AND CASTINGS 


FOR CORROSIVES 


HAUGHTON’S METALLIC 


Co., LTD. 


30, St. Mary-at-Hill, 
London, E.C.3 
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«|| CARBOY HAMPERS||| || COPPER PLANT 
* for the CHEMICAL TRADES 
i Safety Crates Packed Carboys 
" STILLS 
RECTIFYING 
+h, COLUMNS 
; CONDENSERS 
4, Autoclaves 
ab Calandrias 
Vacuum Pans 
Boiling Pans 
“VULCAN; BRAND Lad ee oak Pipework, 
_, | || HARRIS (LOSTOCK GRALAM)LTD.|] | |] “s'xin.tr"'=*" Coil, te 
J Lostock Gralam Northwich BLUNDELLS & 
nd Telephone? T. ALBERT CROMPTON & Co. Ltd. 
AL aai7 (2 Snes) onesie — INDIA DOCK a E.14 
_ “* VULCAN Z ry @RALAM East 3838 (3 yy Oe London 


























:|| END RUNNER MILL 


to 


_|| for the laboratory 


A mechanically operated pestle and 
mortar for grinding and mixing dry or 
wet material. 


j Fitted with 10” dia. porcelain mortar and 
= hinged porcelain pestle that can be 
swung clear of mortar. The mill is a 


product, and it is an ideal unit for the 
laboratory. 





Write for list CA |, 


; "liad THE PASCALL ENGINEERING CO. LTD. 
——, '$+4 tiss OWN Oo ; . ee ow é 


Wasrrord: | ADOC TON Tipe THRAGRAM: PASENCO PHONE LONDON 
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For 
Maximum 
Resistance- 


_ 


» 


Exceptionally prolonged service is 
assured when Tanks, Towers, Scrub- 
bers, etc. are lined with Accrington 
‘‘Nori’’ Ware. 


Impervious to acids and most other 
chemicals. 


Data and Estimates on request. 


ACCRINGTON BRICK & TILE CO. 
ACCRINGTON 
Phone - - Accrington 2684 





aw goer packing 
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problems 
B sew upp 7 


‘ Cushion ® Stitching—patented. 


For complete protection use Sealdsacs—the mouth 
is first sewn with the patented ** Cushion Stitch,” 
then sealed with a tape, Nothing can get out or 
in. A special system does this quicker than you 
can closea sack by hand. We have other ideas 
too, that answer every sort of sack-pack problem. 
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